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<_jb£j U.1S" iv?J aUa 

F. WILFRID LANCASTER 

Information Retrieval Systems ; Characteristics, testing 
and evaluation. 2nd ed. New York, John Wiley, 1979. 
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iJffilig 



*_jbT ^y iJfcll iukM <? jJl a*>-j3I jjJU» Jp J^tf" aip j* «-»yb U tS< *» 
: oUjUl Sj^J j 0I>* ^yJ Jll j i Wp1>- >»j oU>ll JJk" jp ^ jT 
^JL*\ tfj . i l^UrjL-lj oUjUl 0I>-I J i-'JJ^^ oU.U-1 f U»j>I 
. jL^jV a> B_, Jlft ^j-jll aljJi-'SH SIS' v k£jl dJJS jf jS ^j «UN» 
j» ^ ^»> j5j ii . JbJj r \>l J^ a)^-^I *U > f Jl* jJ-Sj tit "ill 
UjJIjT j «ii ot ^^1A flp jOv<» i£JJI djty «*b£J jO_i |l lT c jL^JN ijiJj 
j* jLiJV jlU Jp ^Wrtll tSU J dili *!«- ^ ' cLLiuJI i_i*e* J VI 
v^UjUl Jlf J <£ j£ gtel ^y tUi U Ot ili^l tfOl jS*t 1(5 jj c Ajljit ^-.jT 

. Up Jjvati-I j& U J*iit Jl£ ^ 

***** i/kjA c^ J ^^-^ S -^" ->♦* • ^^j^' *U* vM^ Jjy £*y ' <A^ 

J vJLi- f c sa^Al «£Ul# J-lTjJ aW oU£ll JL.j4*cJ^-£N £>£ 

Tib-t \<W' fU flAI a, ^1 01 Jl c SJt*dl ob^jllj So>«dl 4<JULI <y 
U^cLl oliUI ^-ij^ oSfl ^ ji il~- c c$jJl a~U oU£j) JUil o^U 
^j^jll JJWIj i oUjUl oUu>- ~S?j < 1^1^-jL.lj oUjUl 0I>^1» 
toljot l y J L5jN a. y \p» UjjJL»- CjU^V-JI »iA^ . oUUksdll j i^Jlj 
^1 aJLiljS - i-lji J d)j3_^ir JiJi- S^LJf c^- J*«JI in«»y *) Co^t *i->- 

If-. j&J ' W*-jy. ^J Wp*^. wJs U^'y* CT^^ ^J^ 1 *** tri^ 

. dlli Jp JLaIS. j«^ (^jSCill A>-lii j c tsi y j VjW 
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jUit **i ^JJ\ Aslib <-J j% ^j^ 1 *~* «ji J*&y J/- dJUs" 
« Westat Research i— jcoUjULI ^ ^.-loUU^ l^o* *- e^kiljii_JWB 

t 4pIj jllj AjJLp^H iJa^»j j£-JjJl 4*»l»- <j 5J J**" dJ^aJil 'jP }l*ai t 4jjl»Jl 

.( UUiju ) ui-wdl J il*-JI H=rj< ASIS oUjUIjJJ SiC^II i^V 
J J& os»- *'t 0- ilfc J* J*t cri 1 J ■ '-''Vsjk ^jWl -W-A "^ f 3 -> 

i)JUJ 4ma\pt CJlT OlJuuJl ^Jw2r> J ol } jfjl\ Jp J^^uJS 4iJ ji iUl ,y 
AlJU ,£jj . C«dl i^«*- Jl c-J-l <> cU U'Ji *^i Jp dJJi Ja Ob t 4±5 

i -M oUjUlI dV j £rbJI iJJjLl o!iU> j^^U ^j 1 •&* 

r U Ji c oU>JLI ^ i^.^l i-JUl jlljr J JL-^II -^ 411^1 01 IT 
5jJUMEDLARS5-U»^l->^l t! s; '^' , T^ •>" ^^ tfJ^l'>j'»^^^ 
\^V* flp J j .American Documentation <V J ^j^ ^^ u^' 
o jJI 4^^- f 4h, J»>tJ tsJU ^t^JI u* A/to S"!" 1 >»-> J ^ ! ^ J u 
. oUjULI ^ i^.^l V*^» V^" J oUjUl ^ J v*"- c>- T 5 -^. 
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i»*»Jli, AtLJL Uj/- Ju£}>i obbT jbfj . \Wo fU S jjli-l ,^-ia \Vfl* fU- 

UoJ «Jl£l j£c d~£ ib&JI V IC *,l* J"X» jl 4-4* oJjll tfjj iTj J j#l 

.oU>ll £V jL-l A* ^jb jsJjtJLI >; Vr^l iJUll cjtf* gjd SjUj 
^^ vi~» . lij*JkAj !>i£i Jj^fl iUJI ^ lib* iJlill 4iJ.ll «Ju» Jt-j 

£l*-^-Vl fib; djLS iJUll *Ja!l j* 4JIS j>. j ^Ur jL-Nl flli; J* jTy Jj^fV 

. J-.UJ1 JUrtl fit; JU. J 

J il>i-iU fliU £~*Nj iliSJl 4i U J.U t^I j ^ IT ^bSJlj 

4>U^II 4V,j^ll iU/$[| -y. a^l j JT jL\ awT J^JI J^_j . .1^ JP ^lojJ-l 

dJfelij ^ JbJij Jiiiij jj^fi j^aii ^j? j y-uu ^Ji^ Jli oU>ii 

dJUllj ^>iJlj JBIj ^i* ^liilj ^iUl J^ill ^^ .Jjjll jut 4 
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oii ^jj^ll juJI ut . oUjUll uU> Jl£il *_ikk JjtJ; Jllj < y^ 
^ilU j ji^Jl JvaiJlj ^Ulj G l j»j ^liil J^ill j- JT J ULULL Jb- 
xj S^Ull i>-jlj^cJI oljjLdl JjjUE ,Jllj i (jj^^'j t/^l^lj ui^r^'j 
^bj-JL-Nl >• -Jb" Ul . l^»j V-'lj^-lj l«U/j V-4^ 1*^^ ol.jLJ.1 ^UM 

JUJI iLasLI ILaJiJI fj* If'S'j ' pjiJl £*& ja SiliVl OVl^j oJdl joU»j 

. j^p- xwbll j ^Jtp *jUIj j^p ^jUIj j'ip ^^-IJ^I j^ip c^ljlj 
i--L-^Jl oUjCU ) i~J^I v^JjJI oUUaill dJla j^ -b-lj JSnJ -j&j 

. (JL~JU «a**£I vJL-Syl t«-*--J le^->- J>-l j ^l j^ 
Oj& dt JU; 4ll jpJU j c LA ii-jo&| ^,yji O^laLli ij>ww oUjWkl JU- 
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J iili >SJ ' <ij^l ^1 u^ Ui Jl J^ U^lj ^1 (I dlb ^j <pT VI 
<_-.li. cjI^T IjJp j\>VI ^ ^ QtfJ J aLU j^J |l V* Jl a- u ^ 1 
^p 4JU-) WJI OjjLu" aSj l Ljpt^-lj oUjLAI il>M J tsJ-^loUJl 

. <5_yJI i«*k£ Graduate School of Library Science CjU&I JJ JUH 

oJ^II ,y «Jt- JLp! d~P- t UMj Ui J*^l ob53liJaJl oJL* Ojjp ai_, 
^jdl j$Ul ji < >l V LL4X lb** *5» £>_ (I *# «iMi ^jj . *UI Jl 

cJL-u it j j-» jl» a;i if . a-Tj, bur ^ jr ^y^t S^ J*** a* j!?*" <i 

iV^J iJall <p^ll » ^> JSUdlj oilOp) jc i^JJI «PrInciples of Medlars* 
jLiiill^ .Encyclopedia of Library and Information Science 4pj_^«jL 
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Evaluation and Scientific J ^JSJ JL^»J ilj m* 3jjv» ^a ( _ r *«U^I 

Management of Libraries and Information Centres (edited by 
P.W. Lancaster and C. W. Cleverdon) 
jlf- Mi\J^\ JvAiiJl j . \ ^ VV Af- Noordhoff djijy 4—*J* aJjJU*! ^ jjl 

«The Cost-Effectiveness Analysis of Information Retrieval 
and Dissemination Systems.a 

Journal of the American Society for Information il af J CjjIj J& 

Jp iili^j ji*> (jlill Jvaill 4J JUiu t^JJI Ci jll J IJa . ^V\ fU Science 
«Vocabulary Control in Information Retrieval : rj-.jLl^lya-'bflLJliu 
tjaJI Advances in Librarianshlp ^ «jUI JLLc^I j ^JJ ^Jil Systems* 
U-aJ 4»lS& jJlp «jLJI J^oill vJLk=ju_9 . ^VV fU» Academic Press 47jJU<*l 

= J» 
Guidelines for the Evaluation of Information Systems and 
Services (UNESCO, 1978). 

: iili. Jp .ui« t-sOll ^.ys^lj ^UUl Jv*ai v-* 1 ^. <J^u «uiar,-^ 

«Whither Libraries ? or Wither Libraries* 
0L5»«Dilj . \WA ^Ip College and Research Libraries iLf j o^ ^1 

O.A. Badran, et aL, Report on the Independent Appraisal of 
AGRIS (UNESCO, April 1977). 

Si jthoff & Noordhoff International Publishers j c Marcel Dekker, In* 
t j>*->jJlj ' Knowledge Industry Publications j Academic Press j 
. aljll «JIa jJti SiUl, Ijs^s- vV- t OL^Jll 5X>^II inJL'l^ 
J> jDianne McCutcheon Oj-i^U OLj j* *& j£&T ot Uit a J UT 
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J UUJI oUljUll <JJ» ,Jyj -y. JjpU* i*^c Uik.il jjJUJI Billie Mann jU 

. 4»Jzll oJlA i^U» 

aJ OjSo of J-T (jli t" oU^Ull l*j ol^il jlaUt i I^pU-j^I ^ oUjLJLl 

. WA j~~i* 



s\ 
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AGRINDEX o^^iJ*^ 

AG1HS — Intern. Information System for the ^j s*o!l 

Agricultural Sciences and Technology. 

ASTTA — Armed Services Technical Information Agency LL*T 

• DDC ^liall jJjJ jS>_ ONI C*ySj t. h~LX\ ol^ 4^1 oU>J.I aIITj 
BA — Btogenlc Amines and Transmitters in. the Nervous System 

BASIS — Battelle Automated Search Information System ^^jjIj 

BIOSIS — Bio Sciences Information Service <j-d JJii 

BROWSER — Browsing On-line with Selective Retrieval jjj\j> 
BRS — Bibliographic Retrieval Services 

CAIN "— Cataloging and Indexing data base {*f 

JL»^2)I i-tljjll i~£il «UJ5 4-iiS* oUL J-**^ 

CHEMCON — Chemical Condensates data base bj**S 

CIJE — Current Index to Journals in Education 

\r 
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CIRC — Central Information Reference and Control . iJj£- 

. &fj>\ &^\ ^d\j iUj'sri 

COMPENDEX ^X^^ 

Engineering Index ^.xi>\ .JsLiSOl j* JjJ&'bM j£iH 
CRT — Cathode Ray Tube Jtu^il 4*it i^'t 



DDC — Defense Documentation Center •■&» 

£tfjjl Jjjj jTyi 

DIALOG CJ 11 .- 5 

DSFR — Demand Search Formulation Record 
ERIC — Educational Resources Information Center iij| 

Sjyji\ j.>Lal.l Ol*jl*» jJj-« 

ESANET £-l""l 

4j,j^i *uii» Aiir^ i-uti ^ui jj:i ,> m*->v» ^Li 

EURONET ^jj-d 

FAO — Food and Agriculture Organization of the U.N. jUH' 

apIj jjlj iJ£*AJ SOxdl ^\ i*ku 

GRACE — Graphic Arts Composing Equipment criyr 

i«pLk!l j^jill .tsrtVi jVf>- 

1AC — Information Analysis Center illii 

U' 
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TAEA — International Atomic Energy Agency 

IM — Index Medicos Ja£S~ 

INFORM fj^l 

Data Courier Inc. *—*£• aJUJ Jl^ jll SjIjIj ^^ *-*^\ri jO* 

INIS — International Nuclear Information System ^-Lj 

INQUIRE jitj&l 

Infodata Systems, Inc. i~*»y 

INSPEC — International Information Services in Physics, dJU-JJ 
Electrotechnology, Computers and Control. 

ISI — Institute for Scientific Information 

4~Jji\ OUjJUll Ufa* 

KLIC — Key letter in context tittS' 

LEADERMART CjjUjJJ 

^ j*d\ jJJ r lfc J-i=l Jlpl J&* 
LEADER (Lehigh Automatic Device for Efficient Retrieval) 

LEXIS a— & 



>• 
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Mead Data Central i— y 
LITE — Legal Information Through Electronics CjN 

MEDLARS — Medical Literature Analysis and Retrieval jJA. I 

System 

MEDLINE jtfM 

Me SH — Medical Subject Headings J* 

MR — Machine Readable oN^fl *)a~ljj 5*1^ Jili 

NAL — National Agricultural Library iu>y&\ 4-^ljjJl o£\M 

NASA — National Aeronautic and Space Administration LAS 

*UJ»j i>Ll *»!AJI V^ 31 s »" 
NIH — National Institutes of Health A>«*alJ ^^2)1 0*UM 

NINDS — National Institute of Neurological Diseases and Stroke 

NLM — National Library of Medicine A+*y!i\ iJJl JLiSkII 

NSF — National Science Foundation * ^^Wl <u*j2)l i-*-»jll 

NTIS — National Technical Information Service 

OBAR — Ohio Bar Automated Search jl>_jl 

jiUjt ^U^: ^tfl J^l il*J» fife 
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ORBIT — Qn-Line Retrieval of Bibliographic ^-ijj 1 

Information 
Time-Shared 

w-J* IjTjlc-t ^li.1 Ja^l ,Jp f-l^-jL.^1 ia*«l»- ?y*\ji *&j*£- ) 
(System Development Corporation 

PASCAL JlCl 

( LJ ji ) 4~JU! 

PD — Parkinson's Disease and Related Disorders ; Citations from 
the Literature 

RECON — Remote Console i>j*iJ 

( UL ,j>\£.\ J.\l\ J^l Jp 9^-r j^-Vl f Ik ) 

SCAN — Selected Current Aerospase Notices ol£- 

SCANNET CJlC 

SCI — Science Citation Index ^ JLJI J i^-JU obl r ii-.'ifl *J»liS" 
SDC — System Development Corporation 0^* 

SLIC — Selected Listing in Combination *itt*» 

JUtoVl Jiljdl J-st—iJl 

SDI — Selective Dissemination of Information ^l 

SDS — Space Documentation Service 

( -^jfi\ *UiN illT* ^UP ) *Uill f> J-V » 

SIDC — Scientific Information Dissemination Center i$Jv> 
W ( oU>il ^>->l - Y f ) 
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SHARP — Ships Analysis and Retrieval Project V-A^ 

SMART — aJljj^- l$**J j *l>. jl-NI ««-•! jj j* *£>_j£ **yJ? — Ojte* 

SRIM — Selected. Research in Microfiche *j* 

5>yail ^Jljili Jl&Nl vl^Jl 
SSIE — Smithsonian Science Information Exchange 

STAIRS j^U.1 JaJ^I jJpOUjUU rl^-jwV i^-U- s«l ^j S*\j** — j j£- 

. fl (J tS^ *»*< j* IjIjIpI 

TELENET ' £-* jN >lw5»l ^W (Jp O^Uoj^M 4>Li — il X l? 

Telenet Communications Corporation Z^y> l*ji*tf 

TIP — Technical Information Project i^l^UjUllf-jjJu — «^J 

TYMNET «^**jM *»L-ail ^/-Ul Jc- oNU«j jVJ «£-£ — CJ£ t> 

Tymnet Inc. 3*»-»J* UjjJC 

UNESCO AiUiJlj f >Jlj Srf j^l 5Jb*dl- f*i\ <*&>* - j^-JjJl 
UNISIST — World Science Information System C t i jjl 



U 
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S JL_ ^ 

1 t-t * 5UUJH ^Uu s- JW JuUH 

m-w ^uiJ^tjp^ ! - J L- , sfi (1 k,_ c i J iij^4li 
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n • «-^ rA oUjUi oUbJ-j oUjWi js'i j* - gUi j^sjj 

. iJ jail oUjlAl oUa>- _ ol£jJI — oU^JUll 

wy-n«* ou>diouas!.^aj JM ,u._^ij^ai 

_ j-i^Ilj ^Ip-ai^I JJU - jJ>dlj *Ipox-.NI 

. c5^l .1^/1 juU. 

J* *bl J SjijLl J — .I^JI _ ^1 ^JbJ JJk* 

. oUjLJ.1 f-l>-jL*.| 

Yti— YN4 4J d^Jtj oliUl J-*j# jL»M - J* &\}A J^dM 

ftl ^>-Ju i *v»U^I ObLijMI t/**;— «^->«Jl oU^jljwil 

. Alii jt jj** 

. £i>- jL-Nt f ifar»bt J wii /- >£ii 

Y» 
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*yfi Jp c»u>li a»a* *ut is y~* {\*jl\ - J* g}J* J-a* 

YV^-YVi .fjAf&i 

^.Wau Uj 3J _, j&M oUUl x*t j* *&- jzt> ^maM^ ( ^aM 

Y^A-YA» • oUjWH OUOjJ-j* 

i^Ull iil&li iJUi <_Jlj»- - .JsJiScll J iil&Jl 
*l^l avI^I iil&ll SJUi l_JI_^- - .jui&ll oUL 

. iil&JI Oil* j JUUll oUjj _ iil£dl JJL«^ 
T £ A-r i Y OU >tdJ ^ jtfl f UaJl ~» - jit- gUfl J*aJ 

VVY-r t \ £>*jty JUartl j V"!5ta)l - jit j-UH J*4R 

i . \ _rA y oUjUl ^br jl*\ J inJaW &Ut - &jj&3\ J^att 
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• \Y-*A1 ^|j| 



YY 
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aU^kil ^Ujiuil fix abjSL* 

Jp otfltj-j* .iUjlJll jTV 4i ^JW; U dljal jOl j-OIT Ujj 

J « ujji *k«ty i TjjUi y* uaut JMj t^i &*% fU^' o* J s aJI 

^j, ^ ollT t >X jt J&L> oU>A1 & &±jeA\ jyNj* g-*-j. J^ 1 

J i «JJ jU jj» i j* »■*» J • J^ 1 • J r. ^>^r. u* C*^ 1 3 '-^ «J* ^ U ^ 
"ojj> J fr dj^l ^tll i^ i u» -i» J • bjti J « V-j **> U* jj? 



rr 
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Cjja_-jl: — 1\ 




-iJ£*3 


^'■i^i 


**Ji*}£il4ZXit\ 






/v'^JlX --i^JJjjj 




uuJUIt , 


1 ti^.^» H i 
Vt^iLJi/ J 





















.UjUl JjUSj^i (\) JSli 



Jik-ljf »»yJlj ill >Nl Ji> JP ^U jrjP J^ ^jl&JLI ^ JI _ Y 

J*. fU- *t-j; -aifall j£ill J £1I*h<*1I l-i* J*«c~jj - oUjUU jTljl^ 
ft|M ,>. i-u _ i^bJI oUji^I -3j^3 oUjUI jTI^ ^ Iajjp_, ^u£ll 
Olj^-Vtj Jijjau i>UUl l^Ua^- Jt>U ji . oUjLJLI JjU- Sjjj Jv*^ 1 ^M 1 
.JL^JI ia* ja SilftU ^ka/tf Tjj^j a^IoI jl^J UblLijt oL=&l J*& 

■V» t*l)i j£» J*a2j l*j tjiui&llj i_} ui . ^J lj i-^fill ikJjj Oj^as-j i£j>J&\ 
jjJU A-a^ill oLSIjjJI j^Uj ^^Aic-Vlj oui&ll CjUA>- ij^-jj . ^»l*l >>-} 

i ijtx* jJcA\ Ja-jJI v-jkJ;'^ ijJUJi oip^JaLi ^^J jOi ^j . a i^isH 
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ol.>Ll jTl^. JJ tf I c IjJ is" jJW ot-LI Jl L_j»Ji; l^ ^jJkJI <JUil oT Vi 

d| 4^UI *j^1fL ob « oJlj ^jJI 1 fl*x UjI oU>ll jTI^ ^», 
olp^kJl ^uil gj^l Jl&tf Jb4 jsc Jll _ fifli oJU J^iJj . SjjaJi 
oUu^ J|£aT uil^t jp ^U» iljll ji>f - olPjJJLli UUdLI oUjUllj 
oUjULI jl^I^, v^Jyj . tt^l gbsyi jp o>Jlj ilijNlj t ijlA-l ^,UVI 
J ii>$ll £1 lj_,3 oLJL*JI J 1 ijiUl jljll Jjr iU UUji Jl aJjjSLIVI 

. oU^UI oUfet £J^>T uiJb* f.Oi" 

V 1 ^ u* oUjUll k-iUJLal li m t AiJ&dl Vlj^t J^-I^ll J»T ^j c XU-jll 
t « oU^Ull Jjtla; » j « jjltjH JjIju » ujj jjjyt j* OiV bo j . 4JsJ,\ .L-jH 
jaijH tfJ^-l 4-1 jOj jiXiJll J*-l ^ji Uji^ Ni OjwV oUjWLI jya> 

tf> ou* ot ^1 JL*jll uJlf j* oUjUl ijUju-V u^CJll J-J • <*$/ 
u^b^f IvJ l^ \g} jJiyi ,Jil&£ £-» < hy til al jllj? Jul j$| jljll g j y Jj> 

til ti->Ji If °jSJ & JiJ^- gJli til 1*jjJU tfjji JII c i jijkll -dl^t jAtyt J 

^** * V' 1 ^ 1 f»* o* ^IjJ Ml; V^ 1 0'JiJ'j*^ J^ 1 tfj^J 
JUw'NI oljkrf- hAj+ £*>j>y 4it ^1 v-JI oljJI j^ oUjUlI o^ ^^i 
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clj^llj lu-jll j* oljJll c& dy^W ^jj . £>j>*il jf ^1 j^l tr^ g JU; 

VJI ji* olj^aij . u r l\ ouJJt jT cjli^Jii £jjj J 5*1. JU-iy> if 
.jvkJJLl *V> Jl * v- Ji oi_^li j-^r-T iijL oU>Li ^* v^ T>* i,>T 

,>« Ji ^UjUi ^ ^ i^ iiiar j * jrifi j* tsjjTtUji <^u v^i 

IJU L. mJ . iL,\gJ\ SjjjJI J oUjUU uUi^j oUjUl jTI^. * ^lk^J^alt 
5k-l^. -.bsi^l i i.^^11 J\jJll JSCiJI J j-^^ ^ If jjJll U,. L-L,T«-jIx£JI 
,>u fL2l T^jj . « tf yfcH ^jjdl j j « ^U_, ^1 » j « OUjLdl jS*V 
J gp i^l ^ Jl ijJttll OUUI jl^Ij* aUuJi Ujt OU>ll f\ r 
£tjj&\ i j c-^jilsll j±& » ^ V «^i» * 'v*t.jldl oUj>- ^Ijjt «Jd£ |rja> 

4PjJaM OUjW.1 jpUa* OIpj*j?_j 'jjjJsJll ^ tjj** JM**? OM ( ^J^i ) 
VrH jt J'y^l JU^ ^»J JUbJtl Ja-*jJl JjU^ Jj U SilPj . *PjJall jjPj 



^^A-^iVjl^li^ 



tJU^wU^i.V^H' 




cw. 



ou>ai *.jJ-' juaj^t j>iji <Y) j£i 



rn 
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ot J « jlCVl j4B taUSI j <JUi iiJL. Oji>ll ^J* ( , ^ Ja-jJl i ) ^ 
Jll oU>Alj jJBjII ^ ^y OW ^ < U 4»- «J1 JUL, tt>j j i l^ 

i^ui . ai&vi jj*yi c i^^ jl«jli ^i j_^ tfTi^btot^ 

J oUUIj jflfjlb ou^l ^ ^Wtyi u Jj4f ^JLuj -^ oUjULI IJ>. 
^1 OVU J d-jJ.1 t^jSCiB ^tsytj fb JSjLjj . juiJLI J^i ,U4pI 

. ( 1 1 jU-i &uyi i ) 

!5U, j*^' of Jp 5ji« ilUI JfcJbU oU>Jll. JU*». 0j& 61 jii, 
X^ » ^ -o'T dUi J~ ., . oJ^ Jp r ^i- ^JUI J^l J ^ tf f ^ ^ 

0> V*t ^r T 3j6 01 J*s* Jl jJBjB ill; ^ U Jt=5l ^, Jll jiBjII Ojfc ot 
Ot W ^1 <y *;t Vi . oU>ll jT^. _,t JLx&l ^ ^JLii^JJ Juil u > 
V* 11 Wl {M ot j£c ^T JuLij Jut *ba»| Jp T-pli oU>ll jT^. 6^ 
JU SjIpVI JiLJ jt JI>y>II y .^l ^t •lyJl Ji> ^p dttij c .U:,.,ll 
^1 c_Jki o» t jTJLL JU»U:i oU^jil JU.J J Ajt dili Jp j j . oL£II 
tpl jStfjI' ^* 0>J C-^ c UU JL>!AI JuJ^Jil obja-JB t»j JlUjJI Jto 
olT U j -UU illi Jpj . aJUl Jl jJUjJl V yt ^ U> JL5NI JUij ot J^ 
^-UlJl JjUi. J -^Jjj U SjIp JLJJUjII jilyall O-vj ot Jjill jO.1 ^ 

j^ijpojC-ot^jiijtJiija^^, oi^Uitaij ou>n jriyo^t.^ 

: ctuAl ,j^J JUJJL JUH 



YV 
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>\A' u* J 1 ^ 1 ^ ^ ^ JuU ^ J ^^ u"* 1 - X-A 1 ^.*** 
tf J^ 1 J-M u**J ^ JUU liMJiS ' J • JbU ^ ^ - ^ ^ °J^-^ ^ 

^JJ.j J, jJI iu* J* 3^1 Ol^i tiJJUj c N f T ib-jll ^-jU-WJ^I 4> J-aA» 
•l^. .!>}& CjUjUI SJb-j f_yu c J**- J 5 ' U JJ 3 oU ^i «T^ t^-* 

. gJI . . .- JI>jJ^II y_^» J tf >*» £&?» ^J jd^K" 
: Oj^j* djSS'Ul ^L.>ll u* ^J-*-** V-^ 1 C^La^lf-tt 

i^b iLi^JI JJb'jJI jt t ui*- ^i j« ai-AI tyb'jll ^ Jl *rU-l - Y 

YA 
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i->j#ci t ,jv*t Jlj^ Jp i^-NI fJJs j\ t uyu £j*jt *2UAI jJUjIIpU^JL-I 
fV ju-lj JJUjII Jr^y l ObLbjII OUUj . i CUMULI M>- ^LJJp SjJLiIIj y 

0j& Ot iijj* JJUj Jp d^*Ll oUU & j&J j&c i^ UZjtjG&Jfr 
jl y SUtl jt-jd jt JL*, a&L. Jp-JV. 3Uu-}lJ 6l.>. Jl <>-U-l - \ 

ou^ni <y wi U* iJ? a-ji cjuijii j i, u sjUj . o:*&dijj- ^j^i 

. 0U- all ^j^iw J « v^"" «-—»*- «i^JI » jT « £*■! Jl '^ > *J^ > 
ijfcJLl Mt^l ^ly^f »i*Jl ^p o!>&iLl J>- >l>^ *1*JI odaftj 

&*. & J9t ^T * iff* J* A ^»^"j' J^ Jj"^ 1 * * i/" 1 ^' t/ 34p ti 
•Jb-j «-Jtt- j* • ■plil Jti t)t ij^-l it»U»-Vl J j^c Vrf* t- SbUll ^l* j JLiuJLI 
t JUJbdl JjC U Silp oS^CiHl J^ ,>i>^ c»Ji o! jjp 5U* U» . CU>dl 
. Oil* ^l>>« SjuI f^-jH c?t c ^jSOiJI r^»V' t>* -&** t-^* :i ^ liJ **^ i * :: i "^ 

jlsrt jjjUc ^.»ji iju giu; Jp >^ oT juc~J ^Cii ^ -uT diis Ji o^t 
.. i jUli a»u-)M ,>i>^ vi^Ji v-y^ 1#1**Kmj 01 eft Jl iHt j- *a\j+ 
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j* 30p JJ o^ill J^ >!>$[ oU>LI oU-L>-l —JSjOl j*j 

: J.bftl 

jT> J ^-hll _,t j^iill ^^£31 ^b'NI oli> £**- Jp J^v«i-I *»-U-l »a* 
vjjs*JI j» JJi 3JIP ^ J Jujllj OU&I J <J»^JtLl <J*jU.j» lo*j . 0s*« 
^j i^Ut ii ilUj . ^ ( ^'^sJl Jy Ol^-jLlj f Ulll » JjUB ^t 4S>JtA-l 

4>» < i-». i^ Jic iLJj Jjt Jp jjsJI *j*£ U.IT l^LJ; I> JM ij-U-l J*c 
3U Jl *>-U 0j& ot £}>-VI oW^, ^^i JjtJL jLJiil J-u- Jp jOl 

. jvP j^il J>-l *1p^I 0!>Uaj jjiJ t^jlCiJl ^trfNl j JiU jJW J^» «J>-I_» 

jOl ^j . i^** 4^j 5 ji j 0i*« £^j* J jjilLI (5^1 ^liVl <y j£* 
JUU ibT jt v bT oJt- jjua, >» j* ol LL 01 J-Llll £^>Jt 1i* JiL 
^aj 4^»l>- 4s» ilU* j . 0.0*- «i^ J £j.ysJl 0i>- ^i*^ 1 *i^Ul jt i ^lys-l 

Jjl^ *■ ?yp£\ lu* Jj>- *}cl ^^i* "Jb-il (3—j >l *jl Skja m LcJll 01 ^«»/: ' Oi*^ 
JiTj, ot Jj jj tfiJI 9 j£\ Si\>- 515JI «i* .i/i/b- jjitj, . »ilfcp-l i*? J* i»jJI 

. i^I-l j Jj^-ill JVI^>-1 Jp- 
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«J<^*j «-rfJj ciJ^SI ^ *r ^^Ll^ ^| oLl^ j^jj . jjjjfeJLi 






U 1 ^ 



c^v^ii 



.. \ 



^ 



X 1 






I 







/ 



I 
I 

I V 



/ 



rtJeJi^- 




&*j&i\ 



c;u>ii j*v (yAii^" J» v^> oi>l'i (f) j£t 



n 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



,y\y- & Ifr^Uaj Uj l^ 4^*l£l UjjJb- li 5 .>L£ JT oil *Jt-J* ^«t IJL»_j 
Jip 5~aj Jltt L 1)1* ^lall «o* C)t VI c Jjjll J* *tij\ Oj*^i- JJk" gSto 

tf t c « SJLi. id » J^C-I J* JiJl Ji*» jf dJB tjj&j \ « iJui&M tt! » jt 

^Jb-1 f\ oU-^^ll ^^j jf ly t5J>-i 0j& <jf &Ui »JU Jd j&c j. JJWjU 
<y LaJ^II -dLo-o oT j& U J* aJ ^t ,>>&V V-'Ji « «UJLI &M » U 

AiUcZxil aJ jf-J Ij-i ^»Jlj U jy jJp SjJill Ji^v ii^Ii; ^ y <^-->- t oUjUJl 
uiUlT tlx«; !A^A iio Ol « JJjfjH JJIO. B jT -.JuA&ll «^iLw OUjU- 
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*ll>J jt .ktt.ij^ <Jp ( Jjj&JI ) oYifl Sk-Jji SplyiU JjU til. j£i v 

JJI dUr jp ^51 jjl J ^ UiJI ol*-> l^ ^jkj Jll oljkUl «JJ=^ 
Av»U:i £*JI oL^i^i il^ jT>L 0>U1I f>_ £~>- c oU>ll jf> Jl 

t trt*. aJx-ll 4^ c^_ U <Jp OycdJ JljJI JJUi Jp Jj^ll SjkCl t£>3> 
ij^Jl JL«L b «^*yi L« ^ UiJI 4i3 Jl ^~*^-r* ^"J <JlJ-^ (^ >^ jll JJ»3 *>«-*» 

Jl >ji ^ iT fl jijji ^ :*.», » UjU^u yi >JI £s_ JII i d^Jl 

JJLb OUlo »W»j£ U iSjjJajt «I^IaUL«b *>j »io«Jl "L^Jl jwl il^lp! ij>^C j 

CiUUT jt iillij ^IjUL. J vL>-J\ Jp t5^kJ C)t SUlvill oJLj. 4^0: j . JJUjJI 

oUkdll ^^ J\ c cl^ll ^Jl^fj Ji5 Jll JJUjJI JJU ^-jUl ii>JI 
Jl ; iX»jJl oJLai cs jjJj . JUeu»JI I^xJaTj oULJl JL^j^ -y i tL>Jl i^ikil 

^juijll tit « t»ll vL>Jl b vJii^. (T) JlCi J iJiil oljkUl ^jjj 
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U SjIp U»*)l oji <i ^jill j£ il^Jl » 3b- J Ul . oUjJUll ^U^T o>-i 
J ^ 4j*U liilj ^.j . oUUl a^.^ Ji s^L. jJiJ.1 *>-jo «i^- Ja^o! jj& 
Oij t U_^_^ OUjUl J} AJU-Lto-l JJLtf. ot JJx-II Jp o-;^ 4il» «J«*jU t-i* 

iL>Jl ^Jl jL-1 up JiJI ^ s^a>ai £l^l iL* aiPj . ^ikJi ;& J| ^juk" ^-^ 
a-«i t l^ <L>JI iLP ^ J jrf j pUUl ju*^ j,p ^L: UjIupI ,JJL ^N - 

•ktt Jp 4LUI JSJI Jb-T jl AP^Jall Ol»U5l!l Jb4 _,t 4JUJI ^jl^ill Jb-I£^ 
ijUii UpIS 4i>j l^J ^ jl ul>JI 4-^JljL.^ ^Cil ^ -Oji c ^illl 

£i JlSC^II jj» i jlji. 4*>.j3lj ^jP^^ll JJbdl oLLp j,*j <i^>- t syiU 
^^jll JJkdl Jl£aT , J<A J} ^bft Uli dili ^_, . ^jjii ^ oOp 
<1~>JI i»j>- ^ "V-Jl Je 5 ^-' «J»5t>-M ^jj . iJJ^l IJiA J ^»- «*>- Jll * 
•0* J 4)1 t -&> oU^UJU JlZdVl d-JlT c ijULi itu-NI i.Jb\, ,^-IJi 
iJbJI oU&^l s xixJLI oU£>l olc- j _,! ^>JI oLj.JlJ.-l Jsc Sjo^ll 
^ JSCi, SjjI^II jjBjJI JjUj V-'UU- ^ ^ t f IkJI ^ jjOJs-JI i >U 
•^jJji^JJ SUUail oJU «Jb' ^JLa7 f c CUUI JU*^ JjO^ Li *j S ^ JT J est 

. Xj&li Ol Jill ^j-jii jJp 

JJBji jUs *h-J oUJUJLI «Jb-J j.aj& Jl at-^ll Cjh a* ^ ^ ^^J 
0LJLII1 ULdl ifc^l ^p !>Ui t IfljU J LJJ> »U-1 OjJUii-U Js^u 1 1^ 
4 SjjuLI cSJUjIL i^UCl 4Ji-.^/l fl JU 4IU. jj . 4^ fj^y. 4U*dl JJU^II jl 
jT oJjll J^-x. jjjfc ^ ( r j£i Jiil ) jilt Jl jj^ apt X U SaU JI>JI oli 

jT>l Sjai v-J j^j . ^b. ^1 ^-'ill S*l j, fj j] ^yixll ^ ^UUI Jp^lir 

*>• ^ J 1 c> ^^>^l ^r^Ji flliJ jj^c ciij~- ^.JJB JNI J- JjU ^j 
>w J -J^l ^Li IT j . ibUI oliildl J U,i ^JJxvJil |JU JU \^>ys 
^tJNI ^l^J Jsil^. ^iljl J ^ U'i oU>ll ^1>-jL-I jJk^ll 0]» -tUj^/l 
J^l ^. t ^Ujll olp^^f ^Jb-i d^Uf j» oUjUll f^-rJ^M i t^jSCill 
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i*J*J* Jj^ Jl jTOjH «1U? 4>» J*»3 JUai c <JU. *-jIj JJUj jJIwJlI 

oT a JL* o?>lai ^'V 1 ^ **■** js-* 1 **** f U* c5^ jA ^i» «lMi J*j . «c-~ 
JiJI aOa £lj!t Jb4 i^Ib ^j^J.\ tr-^fSJIj . oU^UI ^tj-jL.1 fife* j^-j 

. £^Ul ifj^p JsUSLM v-* 1 ^ Jl^ 1 ^JS'j 

jl SJ>-lj aJI j j Sjli] ^ oUjUll f-lsj- ju«>l f>Uij c»U-j«t Oj&5 l» SjIpj 
,j<dA*j ij>«^ao. t)U»-al (j^wo J t)j^J 01 OljLi^l eJLA jjSCjil ^j t j^T 

vJpJtSj J cJLxu.1 JII oUJkvall f\y J oUaJ^JLlT aJ^V 1 ^KM 1 

<J ^*j -tflilj* ^T jS"^ est jt CjUjULI jT^ ^ cJUau 0t idJIi JUj JUiJX«JI 

<j ia^j . jjiijji fl ju jr j! tir^i ^lsni vi^ cj\^jf. j gi jiiii jjUjJi 

U^j oU>LI ^U- >l UP j, JT Oii ^-+1 oU-^ll ,>u J pj . JljJI 
^JJj/il\ ^U- jL/XI ^UiJ JlsLI Jju. Jp ^SLi . a^l _, ^U»- J U, jjBjII jrJlS 
y oLSjJjr s jifjU jJBjii 4JUl£ji ^j^Ji Jp J^iij oT Jj jK)vi ^ ikll jt 

. jfUjIi jjiju ^ajb J^j ^u>li ^u-^i Ji; >« oT Ml . u JJla, i^ V 

^-jLj'ii ou>n ^tf ji-i ^ * s^ip gu jik. ^i a*i»iii 4*j» j* aWjoj 
i^pU- jl i^. jj jU_ y& t jiuii iast jj> ^ **ijji j c«uyjiij . oUjU. 

JuiyJ.ILdb-OjJJUISlU fj^j* J « U* 1 J»^ » u^J - V. C r"l"«=-)M J^ 
UjA\ aJU-I j«u tsOJl A^rdJli ^a oL.>ll 01* t diJi Jpj . l^^ij USJ\ 



ro 
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J&ui 



U j Ai\ ^1 ili£Jl *J U aa«M ou jidb tUJi dj&N oij . L. ^^* J ^^sJl 
. iJU-l bil-U^f t_~*L. J/uyJ jrill J* jft j . t*-j J L. J^il OIT 

£l^-l ikiili 4 (>) j£i J >JI UopI U IS} j^l jJk^Jll jjvai U art j 
"ill ^a^-ji J^V 1 <> ^ $ «J jJ» iJi oUjUl 6j\js Ui c i«uu ji jJUjli 

UU-t ,^-JlI j oU>LI jS"V *-jU" ^JUI -UUIJI jUpI til j£JU ^j 
JjU'j . oUjLJLI £_l>-jUl JlSCit a>-T « <k-#l iU-l ^T oljUcu-Nl J* j JU » 

Y 2-*» *U» 6I>* j* U jT ? 0i*« da*. jV^ 1 ^J 3 cj* ^ jf ? ^ 4&i> 

Jp >J\ oUa*. ^ ^jJI la* ^ai- JII oUJUU jTI^. j* U^j oL^LU 
i^jbt jT « qjA alij^l i UJbt iua£l «a* ^g^-J U t'U-^J • ^'j 1 *-*^^ 1 
iU^. Oj^i Ot ol jUfe-Vl <> i^U ^5ULI ^ Ai\ dift Vj . « jJliH ^lijNI » 
^>l JiJ a»-T J^c-I Jp ^>^" J^" *KAl* * ^ V^i ^ J V 15 
jt ^^JJil oUU^JI a*-t jt oL^II ^a>-V ^^^1 w^^ oU>LI 
i V)(l f ai- Ot £*. cP 1 1?^ 1 *>» J 5 ^ 1 **** l « t r ,u ^ JI ^V* » ,J » lir <> 

. xiJll Ji i»li «aA /ra5; |r iiJjJI (>. 
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^pflli; U iiUtiUi £■■>■»./» ^1 JiJI tittJ Op OlJLiu ■y. JiJI oi* Ji* ^A^al 4-1p 
^.j3l. j\ *Jd) iJH fUJI tfjjJJl gJtsT JiJ>dl ilp j ifjj>y OtVtf Jp 

ijL^ai cuilii o>i tsaii f ikji ul . !*t> h*A v$ 3 J iu^Ji j>jl ^uui 

,^-J ol j£*-i i" jSM oULJI ut . i oUUl £l*-JL*l ^Ikj » (j*-* of ^£*J 
<s»ljA ivUP oUUI jt 3lJU=}l oliL Jki\ ooa ili*f j^j . « oUjULI lib i 

. i jjJi siui 4^u:i ouyi jU ji>-i vbjji 

tfJII f. Ikll ^* .y^-JI ^-^-1 fib! j . S^L. &JH\ Jp il^ll JjUi ^'ill 

Jp SjOaII 4jOJ j c ^jP^yJ^Ll v^/yisM Jb-T {J 4v<rva»dl ^^^aJl £» 4Pj«jf j£; 
l£Je-[j JO f-Uaill IJL» Otf U IJ] £ !&• Sjii J^Jj ,j*JI £* f-Ua» f-ls*->"»l 

'jxJLI ijtj . vl>UjWll ^ ( jjJUc~Ll -XpA ot>-L>-l ■jp S^oJ,l iL»«JI c>L»«Jl jw»I 
^Jb-l ^Ltl jj^-jJIT iJjJiai ^^viJl ^ 4p^** 0>ii ot J ■jjSii'yi f IkB 

. ^1. iJaJI s -r^ 1 1> ^ iJ&Jlj JiUI Jp aIIjJI USJtr * o\lSUl 

Jt. Jl fcU-t jiii a» tit ,>. >JI Jpj . oU>dl ^U-^l JiJ *»jJt« Jl^il 
ol jlij ^ jLi ^ JiJL L.U 1- isoll v t5Ul 10* jyt Ji£V IJ I VI JiJI «a* 

: oUjWl ^-j^il Jai cAijSM 
jCll ^^ . oU>ll ^U-jl-l fUaJ v-L-^l oU>lil (T) j£A U ^ji 

■ J?M jL^-li u^l uf >•< fU^ 1 - \ 

rv 
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. »i*Jij ^tfi ^yai ^&\ - t 

g .UUI J.UJ ) ^ IkJIj jlcJLI ou U JpUdb ^tf I ^>« f llfc» ■—• 

.(flkJI 

5UU* 5Ui ^ tfJJl ^>JI f UkJI j»^ c SIaUII ^iW ^yll (IkJI - 1 

. cA jUiu-Vl JJIju jJUjII JJU 

f ikJi oir iii u tf t « j£r ^ iyi *jw J* s ^^ -^ ^ ^ ^ *-* 

br > J\ J* t Oi-V 51 *^ V^V 1 &W&-W (>* J" o^j" t^^ 1 J* TjaU 
^ ^ 4J*LiT j f UiJI oloUSI Jp _AV jJI j- SUUJI ^>H (tifcll S*U<J 

o^V 1 <> ^ V* J^ 1 1> z^ 1 J*» <i ^ ^i • y ^ suu - sbT *>. > 

4*J£cJil WII J iUdl jt JJUjII ui-i& jt JSBJI jLtf-b yiU J&4 J*«* V» 
JLisJtl on U JpUdl jT £*JI oUJljl-l ilJlPi jt t *L>Jlj «_V&!I J 

. oUUI *w>y. i,*l£l j-ljJI - > 
. oUUI ju*j* ^ SaUNl. aUsII J^Ij-II - Y 

U jls»li ^1 jfcH tit j^. Jlj t oUUI o^y. ^W J^l ^tj 

.: ifttt f £j*te-A\ J»Ijp » 

rA 
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^OjiiJll c-jI>-L>-I llljil Ja oU^LJlI jTy: o^* 1 ^ 1 Sj^ 5 i5-^ I*— ^ 

¥ ( f UiJIj aJi-II oy U J^U=II ) oUjUlI ^ 

< 2^4 ; tt..>J) S-P^J^jU t^U^U^I £f- jv^iCl) fUiJl 4iJ <f-"%p (£Aa U — f 

f-c, 
. t-»b£JI laA Mj^jJjJI oIp^£ jU 



r* 
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SULaM f US 



* ij . *f ... „ J-i 



oLL*-JM 



. i~JLi j^Jtl £lfJL*y\ Jiij aJ&\ Olilkll >■ 
4 ikiJii it^l Jp 5JU>ll iJjj&JVI ill 
Ja£l r jl>- OU»J jj*- Ji#>«Jl ^ ^^A— V» U»Wlj 

.^illl J*Ul Jp U.UI iiJjjKJVI JW» : 

.Ujj^II JiJ : 

4*131 jjiS S» t SJUU*- J^ly UjLapb v^ 1 •■** Jl >J> c^*! u^Ob 
. JaJl -^ ftjM uUj! J ijJLU CjI jjkil ii>jJb- CU^S J!l ijiJI dill Ji Vi 
OUii Jp Jv^l JiJ ot Ni oLi-^l J iJjj&JVl JiJl ObU Oj4t Ji^ 
. OLLUI J VI oUjUl oUj>- J JUI UjSt j^lL ,1 ^ULI iW £jt>- 
Jidl 0» % c jAl Jp \Vlt fie ^tll Jj:i Je g^Vl ^j\4 cA* dUT 
olL*J3l ol jjLj U» . oLL*~JI J % *• I4IU ~is <l jiUl J«£l Jp SWA 

. Ul^t oh <j»j Nl o Jl ^ j>I j 4 Jit 
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Oj'if 4i\» ^/^jU, Ul^taij OUj**M ^Jl>-1 J* IfLw iLJj fU-jL-l iJUCU 
UWjII 0>>J 01 Uajl uJJO U c U <toja> (^ ^s* jll tSj^l IJ* t-JW»J /y 

LUBRICANTS. vjlxlkyoll ti* l^iJt5j f JLi aJL*. 4_2Jj Ob JjJjJl* 
'OS jjjxi&l Jb-f oT ll*-^ ^ALUMINUM ALLOYS _, COLD ROLLING 
OUlk^all oJu IfJ*. Jjc Jll iiiU.^^11 Jjtj; l^f jjj 123 J\ jp jfl,j 
: OUJkyaH ■y. 0j£j 0T ZiuJ\ oJUL ^jv^jll J;*«-ai ,^ j . S^l 5Ji<J». 

LUBRICANTS ^^1 ^ j 

COLD ROLLING i jUl Jp tt jj)l 

ALUMINUM ALLOYS fj^.jJ^I dUL, 

«Jd* J «Ju£&!l <Jj=- <y> ^JtJ! J.JLII ^j ^ 4JUJI i-^l ^JjJ, J Oj^J. 
jJk^. ^t J^l JSISjII £^-j^l Ji& 4i>, ..illl Jis W jjjo IT t U 

: Jj>. oUjUL «ULI iU-^l <J* aiU-^J 4^-L. OjSJ 01 j?JA\ iUU aIJjII 

1. Aluminum alloys a j^jjty £liU» — \ 

2. Cold rolling jjUlJpaijjJI-X 

3. Lubricants -**£IJI Ojjj-r 

4. Cold rolling of aluminum alloys ijUl A* a^.^^/1 dJ5L- aU _p _ i 

5. Lubricants for cold rolling ijUl Jp iilijJdb Lx»U^I -v>*i3l O^jj _ * 

6. Lubricants for aluminum aUoys^j^jJ^ldJSL^^I^I^sOJjIOjjj — 1 

5 jM 1 J* f Jr*-*^ 1 ^V ^J*** ^^ /fc^ 1 ^Jli - V" 

7. Lubricants for cold rolling of aluminum alloys 
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dUJTj C 5iJjSl l«JLU Jll OIp^^U £-*>■ Jajy aU$l SiJUl. £Ls l3L»j 




ell rt»6 u* -V 57 ^ ^V.* 8 O^v. ^J* • ^kj^jU «■*» ou ^L*^ 1 «^lfcUH 

JbJL>dl ,y UIp £>-j3 Jp oUjU. Ji £-b«t ■>» jl c 3 ju ou 4»%Jtf* Tji-^ 
Jp Tj^li ol»jUll pU->-' rUi* OjiN» 01 ^*ij . ^ j >• j v j \ on JftWIS* 

oJj Oat ti^j*^' OliUaj Jp jl t5jjN (J* **■ J^l Ol*Li£jlj . 4!Cl!l Oli^P 

JptUll jil j3l j. ^U-V ^ T>' t pJ^>-Vlj ci^JI Jp V"jJ» J I* ^ Jl 
i«l=>oUlk^l ay^tja^l J-iJI jT JJLUljOUU^Jl U»jL. J SjjIjII 
ALUMINUM ALLOYS, COLD ROLLING. LUBRICANTS : JliLI J if 
J^-jJH IJL» ^Lj . ^^1 o^ j t 3jUI Jp 31MI c ^j-jU jJ^Fl iiUL- 

aijjii. jl* v^ J j-jj yi J^jii j£.v 4it vi * r j^jJ^i duu-i r "«i» 

^ jJJ aU$I iJudt ^lUI v** jCiJl »JLr. f JUS . p»J&\ o^ j j! i jUI Jp 

IY 
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^yPp oL^JlT t 5p*MI ^Uli<Jl Ji*«j oL«SCll >A Vj**.^ 
. « J^JLI Jaj Jl b «Jsl£& o^l ^^-o UfJlp s 5fc. Chemical Abstracts J 

oU> j*9jM ,yy-j /clj* c5 J *-l otjixsll (i aJLxuJU SJuiU 4*111 CjIS" li^i . i»l»Jl 
i£j£\ «_i^»jJ tj-j*^ ••** t>» *»jl J^c-il j£*II ^ 4*1 jjb d\ j^ LjJ* 

: a2JJ\ «JA ^y*^ 
LIBKARY COOPERATION oU£ll ^u Ojldl 

ACQUISITION JUJJ3I 

PHONOGRAPH RECORDS ^\j>-yyi\ oUl^k-T 

PUBLIC LIBRARIES i»WI oL£_U 

: 4ajjU {f-y*£\ (Sy^^i **p\>- jJfiJivaj^lijI 4«jl J^ t)V 
Ey Loe 

Ge Vv 

Jp Loe j Jij>II Jp Ge j oL^Ul uy «JJ^' J^ E y Jj* ^^n*" 

tr 
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t dJ^aS llf- j» U"| 4i* j, ^jv^jll iJui&Jl it iljJO* it Ol£c -4LI •yj 
aajSjH oO* ^ b'Ji U iijJjJ « cL^il &» 6jl<JI i £^jU ^-Tj _,l£ Uju» 
li* ^ U U U jUl ^ iUs* i^t jib j ** t £j\j£l\ ojj ijUdl Jti j 

a*j~? ^ bu£ Hit Utiilli Jl »Ju^t. U i^jEy j-JI U U jaM J» US"jJ lT 
«-Jtf jll ,>. jjJu J 4J^i oL&l an L)jUJI J jb» V*^ t> til) y=-'j J^J 1 0* 



,j5oc L. Ja-jT iji c^ti G fl *\j*M 51*> Syjl it J* tjj yix-> it J* j 

•ju j<. u j£i> uu, ^ ,>. ^Ji > u* ot^ii jt c>i^j;>ii 
^VjH .j^ ^iii vijj» ijuy J>» J,i,t, J** ^ to *** * ^^ 
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J-JLI Jtjl OLtT J J>-UJ! uiiOl jl>dl oTl^l jTjUL ^aJLl ^j 

tJbjjai oWj»fi Jc*L&l Ok OjUdlj U^dll jJUjJI &<L*J LT lit Jlsll 
Jl taj-U-j UU" j-b ^ij* u-tj biJbt oh i*lH Jlsll J juty b.^ T>j 
OjUl i C^ Sajljll J>-IjM £**- C-si «Ju»JI J&L>- LJp Ojo *"!» * oL.jU.1 

. OjUlj iUdl jrtJjH dfl; Jp «J»^I 3jUi i jbj j3l » c^ ojljJI J^ULI 
oOl ji t £j^jll IJir. ULdl oUjUl ^5- JL.N aJW jjp *i> ^kJL oJaj 
Jsii 0!>Uju jjij \Ja# i obSUl Ok OjUdl » Cj£ ^U-ju 0>^- liU OjSC jT 

*Jt* ^-J -tit dli Jl owit . Ajfi. jlo- ^L. J>-ju JT J,l*i ^--L. jjp ^Uju 

ji*cJ ot -jCfN bit ^JIjJIj . Jbj>ll CiUl^l J jfcB i oL^AI Oy OjLdl • 
< ^jJall olili£JI ^ Jj oL^JI iP^ijLl wjW J « JflJJU* o- 

jjij? a<i. j^v j-JLi s*j\ j»ur J ja^iaLi ji >j ot u ^ ijk*j 

j*j j*TN£»»l ilk* <bT VI . aU.'Vl ajudl gjwiyn JUI iuSl xudl J^all 
jjljj ilop) o^ 11 u* l - V^ 1 tK 1 ^' ^U» J v/ - j3» JKiT u>.t JVc-» 

SAO*- «juwu ^UjT jl ^j^j ApUaJ oulvadi ^lijt jt Olp^ijll ^yy-j j* 

WUUI 5-p^Jjll ^jVII J otyt t *~jf j3lj JJ>dI ijJK t^ji-* *jk*j 
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iJOjjJ — i»UH olsidli : Jt» UjJL>- ^55" J>J* *pWJ i—ldl A~"jJjH u»y- Jl 

: Jbil j^JI J* 

. i»Ull OL^LlI Ju t IfcJljjjT J £)jlctt c^Jlj^^iJl OUIjla-l jt 
J jlliJ ot ^_ Jll J^Ull ili-t ^ 0^1 Otrt^iJlj Vv Loe Ge Ey j\ 

• iS^^ (Js* 9 *^ iJuwadl Jaia^ c5 Jb ~l (J* J*2«u «J»lAS" jl jj-jf* J jfiaj c)t 

iifiT J*lJU apU. J* oj05II 4-^31 j JJ»dl ^ gjdl 10* Ji& U£» j 

jl t <J»lj^>-^jiil Ollljk-t JbjjJ j? t OLs&l Jij>H **»L«J U.aJ.1 JJUjJl 

i^ JiSj Ji! Jl oUjULI ^l>- jL-V ilUI JUI 4.-U. J aISCsAI ^^Jbs^ 
^ jJyJI 4^1 Ufi^l J^UI Jp SJU=JLf jjJLI iujl OUUT. Ji<7 *if 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



t . r Y • & JiM U J| £b* dl Jtll J*- Jp j£*ll ^ . !)UJl. UUjI i. j^l 



^liliT J g?jJ# S^Judll J^lall iJUT J~- ^ ^Ub iiU Ub- 

OUlkvoil Oil JA^. ^'j J-^ tH^ ^^ li 1 ^ 1 J"**^ «->li^» 
4>bCl jJmII _, Salll j *jJL| j ^SJIT c IL— Up jiioJbt JJLU UijOl jUI jT 

^ Vo* oNU-V 1 JU** 1 ! V^V 1 t^^' 1 J***** 3,ap l ^ ^- J • ** 

: Jt. « Sj^l J*ULI 

»UII iii»l IJU y LVI i>^jll OULS53I *U S jlac Mj> jJ- b\ j& j 

.Coates (1960) ^Ji g ^^ J 
OULiT J *JUl£jl JoLdl jjyV 4if Sharp (1966) VJ li jtif JLij 
jAlJllI *pU» J 3JLC JU>a JJU ^LJb jCil Jt . «Jl*Al t^ 1 ^j 11 

: J&.U££H 
ACQUISITIONS, COOPERATION, PHONOGRAPH RECORDS, 
PUBLIC LIBRARIES 

Tjfc 4] jjm 'if JliLI Jju- Jp i OjUdl 1 JUj j3l 1 JJjdU t Sj/ll JJIjdl 
gjJL. J»Ltr ilJipl ii>ll .J^ {ft - J.UI J^all J !sUi ^pjj j! -uil 
Jp JJLI iJrtiSDl 4JL& ol ^c U jj^j Jit J^l-u Jl^u-Jj J»tULI ^JUi» 
jLiiNl J»I>JI J^-Jffl *->LiSC «J»jyAI .yjU J»Lt5i . JjiUJI ^ut 
J53 J^lall j>» ' "^Y ■ ^ ^ : ( SLIC ) Selected listing in combination 
. ^i. OIp^jLI tfj'J' Ji53l J^ai' y^Up iJp j* rf «1^»- t XiJj 
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J\ ^ o^LI ,j,\Ji 5X211 J^jll J-, gJr ^s m AJli . dUS Jpj 

JatlJU Lllc «._.IWtr it SLIC JU-iJ'ifl Jiljdl J-^-Jll ^>UT J j^Ua 

Oj&t ^tjj iJij ui . t>U-JU Y* i-Jks 0tU.l£JI JoUl ^ \^ ( r Y ) 1*5» 

J ; iaii ^bsju \1 *_iki Jl&VI jiljdl Jf«— 31 ^I^S" 0J» ./-^ *-** i>* 

. }b^M Y • « v IWt : jl flUI&l Joldl Jp JLoJtl oli^U ^So: .a**- 

JJLxJl .Je-^dl Jali*- tfJb-J J*- a*=*ll j>j*J>\ u-^ u&:_ *iJUS' 
J*ULI tfU dB Ji^i U SaUj . JsilJUlI U.153I Ji->UH v_->«i of ^^31 

ISJi . UL^i! OUli^JI JfaJ J i 05*1 iJtfjl U^ SJ«ll » V-i&l J*Wl 
juo Vv Loe Ge Ey JstoLl jT Jb£ i liT oLLjC-I 15JUI Jlsll J,l U*rj 
»>M Jj . i£&\ oLUll t 44&I iljLI t 4~&l V 1 j-' : ^-J^ 1 J- 1 - 5 a" 
Vv clJ. aJU-I *U J a£s »U- t 4>-lj J^T Jj^ju ijj ^ j^SM ^ tJa^Ai 
^Ull JUAI iju£H J Ul*V\ JptUI V f . 4.UH oU&l Jp Jju cfjli 
Jl UL U Ul* JUAI e>US3l *L J al>Vlj Jfc^l d\c^j - «J**U «JdUi 

IT f Ull jl ^tfl j- £jJa iJyUrf ^j «*U» ^ £-£ 4JUUI J 4l^y JS^ 

: Jldl J 

Cooperation, Acquisition, Phonograph Records, Public Libraries 

Vv Loe Ge Ey 

Acquisition, Phonograph Records, Public libraries Vv Loe Ge 

Phonograph Records, Public Libraries Vv Loe 

Public Libraries Vv 

C-^jij Mills (1960) jl* -j Vickery (1960) &£+ j. JT )jj Jij 
ouwdB ^j^JI^jJI 10* j, ^1 j^U^- ATt C*li»t>(») Foskett (1977)' 






iA 
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Campey (1972, 1973) ^ ^ dJUT. JJLill i Ju^\ cr J J tsjTpyUdl 

JiJ c« o!5bt^l y Uil %*aJs }?\ lift* j^ Dl j<Cc diliT . -U ^^ 
. Lancaster (1972) JJ ^^^jO^T^^'Jo*-'^! J* A&.>J~-U $*>)\ 

: Js-^1 Ja> J\ J* 
j&r j^*-** J*jj *Ji\iS" jUp^I S^jlo. {3^t» JjUI ~Jll j L>w»ji lT ill> 

til \r*zhi J^ &!T^ "^ij" Otitis' jl N| . e^JUdi Jj«e>J\ J^-IJ* ji»jj 4-» 

ijo.Uj . LL>- LuUJ ->fc Ot^ ^y Olili£jl «Ji* Jt.^" JpMjII o^ i'jjU 

4l]i U iaJjI OUdk^aw iujl ijui&l jbii \^>«i . jjjcJJ *^a>- *JbJb <il *^ jf<~» 

; Obi *pl (J LgAva/ 




«jldl UU" JjUm a <_j f ^Idli t Ja^l wldl c Oli^U c y OUill oJLa ^ ^i 
4 jj*J ,y J*£l *^tdl uCiSC If J-JU Jwjl «JsLti3 yl.V 4j? "^ . i i «_, 
U* gjty Ofcill Jp 5J1jJt iyj^ll Ol>Jk^ll ^^j u*r ^O. f^oj ^ 

: ofcill £*■ ^UjJp tf jki UiT !jUjl. fc*; dJIJb bjji ( « j^ J*j » > 

t^ '( OL.jLJ.1 ^U-^"-l — if' 
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0,0,0,0 




jf. j&& N - >*Ji cy oW51 ftjiA ^ 6 ^ oli ^ J^ ***•* J*" & 

OUIWJII *l* S^J _>>' \^-i i V-** '^s^ 1 u?^ V^ 1 "* SW * 
^ ^ LSy J# ^ ^ « 5fcu «Vj J 53 "V^ 1 J Uk ^ -r^ *-* 



• » 
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ofci g^- Ji J^»ji» 4J ^.Cc ^ l& J} ^-bc L'li ^- jL-NI S*UT ^Jj 
cjjk, Nj . sljUl f0» Jp ,^j^>I uui^ll ^ *UJt cJjSj Jll jjbJJ 
obill oJ^ oLj^t i- jl*. 5^ Ji& 4,-T Lf ^ufrj « ^b; » J\ Jp -jfeJI la* 

i J-r tn .a* jj>d j : ^ ^ aai j j aai j,. jr ^ ^ jii jjiyi ^ u* 

. « <>-5Ul Jsj Jl » ^Ur- jL.1 b; Jl *>.u U;j> 

^ JT t^Jb Jp JU-I i>y3l OlJL*. jt J 5Us J»bUl Jw jjl JiJ jilt; Cj^U 
cJLjC-I aij . Uy J Cordonnier 'Ujj->jj s J • .Af' ti Batten -jjU 
oL*~Ul oi* ,jvi tfj t JiJl oj — a J £xll ^L-fy <Jp iJVall 5 jjiT oLw-j 
Oj« U UIp aj'I ^1 « £j*»jll OlSlb. b j «Batten cards ^Jb iiitfUa. i> 
flbi Jj . i i^^aJl Sjlbll » Ll. jl «peek-a-boo j> _ T_ dL » Jl, j "Sfl^ 
^j^jll «Jui£dl 5JUP jp fcibll CbiJl o* 2 *^ d~* kj. - T- .iJJl 
t^J 11 iAi** - ^ aJ r. u-" 1 ^ 1 f^ 1 Jfj<-» Aj . 5J>-lj Sib. JiL-lj, 
£b jkj^JLi SlbJI i^U. Jb Ut . SlbJi ^tj Jp 1 j£53l £lb*flll> j? — 5b* 
*Vj^jJ < A9>^il j£i gk.ll .fee, cL^c qj* JT jj^i UUik ^ 
X* j . liSUj YV ^J Uj iJtf >TjAiJ bJbt Uij* *JU 01 tst t L^, 
c aLJjW »U o^l Jil oWJI Jic" ^1 olilbJI £>- jfBjJl ^j^ ,j,j«& 
Sib. JS*£>- c 5b* OjWIj i.UJI oL^llj ay j3lj oL^LI ^ OjUJI ^^ 

jnyiotjp Ja. 5b* 1 jjjjdi 1 sib. J r«t j uy j it j \y ^ijli 
ois oba jJiy ^ ^1 j> ot ju bJji j, -T_ dJUt f ibj d^Jj 

. odU ^ v-^l «^I»U«J' AH* J", ^jLi ^ c L.\>l £^j*j U jsP -y jM 

ajtdi sib. ^>-i ui> t^e aju 5b* i*uii v^L5ai c« ojUiu j^* ur is^. 

j^iJI l^i* Jji jjolkll ^jjU ^^j . i-Ull oL^lil Sib. ^ OLSLU jju 

f cP! J^j" ^" a* J^JI uCJLl ^ ^ii JJUjIl tfj*-! ^j Jp Jjo uJS jr. 
•A 
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£*^ J* 1 "' J • u&ft u& Cm JAj^ Cf ^jr - J 2 ^ £.J J oki £»* UK 
AlJUJbj '.' cMM JJUJ t^T Jp (5jki^ is-ill *UiJI li* J iljULI *Ai Jp oWll 
j£io c U^^J^'j oU^jll jp jj^sli l»lc iUi xl Sjjux* iijt aJUjT j&c 
JwV d«i 6i» c>UU. S>!* C^" jJGjII cS4?-i LLtf' liji . jUasftl J ilp 



N 


• 




• 


• 


• 


• 


• 
• 




• 
• 



^.uJ J oUlLi £P • jLp ^ j «Port-a-punch» OlSllu 3jj*M IBM fl li. tf^ 



•Y 
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J tl«-*» JJUjM. f UjT IfJp Cju1> s OULJl .£{?«& Av»U^I iJaiM CiUO ^>» 

V"*'j* u^. ^* c ffl u*^ J*^ J" f "j' *-ri^ u^*^' u*j • s*i^ *W* /***' J* 

t **»jj >\X\» tllj»- l^»-L«* OUUaj J*xl~J ^1 ojjladl &JlJ-l i/^»JI 

i iJ>-\j 4*o i. j^UI 0UU2JI «^ <j i_Ji!l dj|Jb-| j£j: 1L-5- c JJi <_«12U 
.tljv* i5j-AW»*p-U*c 4»Ui grid &«LJu SlCi JkJjj ^ lijSlI oJLa 5*1^5 *j ta 

«Jk^»ll ^It; ^ j>kjp j.tjySr >^o Wl& Taube ^ jU j~jjj» o^cA (JJS\ JL>-ljll 



5011.6 H 



PUMP 



"/To - 



-77* 



-if- 



vr 



3E 



'" 






•7gy 



'JS 



issr 



3i 



>y 



-iiE- 



If 



-TSj- 



3 



£-i 



ZSI 



"723" 



22?: 






jg- 



"75T 






~ir 



'** 



V7 



J3L 



~sr 



jJUjW »tijt its' I* vl^x < o»l jll jJWJ.1 ollUu (•«) j£i 
liU^I OUU (i Sijl jli ilJ*SU o>Ul SJLflll JI^Lb jt 
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4Uiw, su* ^j jp jfBjii ouiSj J j*xu*. ^uT jjk^ jr ijt , 

£*^ x» fl»jt 1 ^Jjjj \^j j^ljjl jJkvJLI <ilk, iJ»j« Xoy a^o 1^-U. 

Olilkll £*>- j STjjJH r Uj^| Jjjj . oliUaJI Jp Wjll jJBjII f lij, i^UIJ 

<# f o*J l *r* &*J\ <^ J 11 ^l^ 1 g-4- V*k 3T>iH JJO Jp'iUdll 
• jt-fi-!^ aojM ^ijlli aJUz. oU^U. Jp 4Lsi- 0j& 01 jSISjII oJLL J&* 
feed iJAJpumps t-j/ul <Udll CiUjLJLI jp il^j —JliLl J^ Jp - LS" liji 
jp IS* i^U-ty oUJksall OlJlto jyw^i; ^ tj]i j, boilers Ob^LJiil 
oUlkJI Jp *»jU iTytll jjjjjjl ^J ijufi ^ t 8 i^jti) j g ijtf • j « i^p 1 
JSBjJI Jp J^fl»J tSjJU «_iJU Jl iB juj 4>^ j . »ba*| ^ ^.^i 
oliUJI Jp VBj cojj ai lu*>- jsBjII oJ* of Ulkj t yi jlill <JUI 

u*T a jia f jiUi o«jm oil T>j i^i u,iui la jljbi ,jd»jj Sjk* j^ai, 

j£j jt iti J5J so^ij sik ^j^ak* La t»j j^« ^.ikji ^<j t jb-ijji 
« g^jii «u» i ^ r 1 ^i «j« ji- Jp. jiti, lilt j . r ifaR J Jir^ak*. 
^Jk^Ll siu. Jp 4JU-J ^ aVJ\ js« u 6^1 T>; 1 jjkUl Jp a-* jii 1 Jjj jT 
«5UI ^T> ( n J^i Jai ) « VJ UI| odll » J^tiT Jfcjl «JU cj^- If 
cJ» a» ciiSCll li-aks-j JW SSIJU-I J Jbj-j; IT ay^j «i»Uk*ll &. U 

. .jJll Jb7 J 
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T 







""-I - 



,&i J ( MJj J* jJk^. ) Jil JUL| mi/ Jj| y^Uli eJ&j 



i oU>U £l>->l u^l>^ cJOll Jis! UU" <iJL^ ^l :&> iJU j 
^j . d-»Ji aLUII oWLI JtSCiT o4 Jl s^U aJ^UI Ji; \^x_ c <d^ J 

Jp jULvslI J f Ua) _jl g *5Jjll 4*lL R »Uai* c£ ««j jt 4i ^laJl oUa j,p <^Ul »lkJ| 

jjj- cfi^ a ^ <s® Zator j^J f^* ^V SUs j <£ J c ilc f 4 *^ 

C>l»UJI i Jp JU*u JiJI oJLa -*^ OK" ii~>- t ( ><UA — \UV ) Mooers 
Jp tj^SsIl ^jJj . Olilkll <»JL» J^l jj-U-t (V) j£i »wij»j . « iiU-l i.^ 
JiT it i_JJ j£j J^O: j . iilkll uJij* ^y, J&l j] Jb-lj u_JU- 4il>- ^ hja* 
isM U\jJ\ SjlANI UT . ^ IbJl U^ii Jll (• oUlWdl jt ) <l>ti!l ^Jb-i 
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<L>cJ LjT U-^ jil IS}j . s^Uik^* #*# vl^ l^LiSi J jl» (V) jSCi J illJH 

•LIBRARY COOPERATIONoLs^l ^ ^jUdlj ilJ- iii£ll JSUjJI -^ j* 

.-Jill J^- ^ «5^]» jt U^ J^-JUUli . « ACQUISITIONS 4jj j3liC-*iilliSj 

OlilkJI «0a Jaixki . 4^j*il ■> JaiJ ^wijll lj* J 4«jHI OlSlkJi 0^* ,1pI 



US' UU» TJL>- Sijjbi 4*U-I i»jli* OliUaJU 4j^«j3I 5jJUi)t $ ^\J\ jaj 

*.J5 ol (V) j£i J Sijljli SlkJll /£*-». v tJAj-a* j£JTjb-l_j Is JwcJ 
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ijj* auu i.^11. ciUO cj- jsJtt ttJjII Sl)v. f IfaJ i)T £ija; £>T ^1 ^^ 

OblH - USjJI SU*,, ^aU^ll Slkl Uij - oUll Jis bi> cJljUj 
OLUijT il,.* J Mooers jjj-j Batten j?l> j* Jf <£& J* tjjlrf 

vL>JI » jt iJJULI vL»Jli f Uii J* UJjII SU* >• cs>» dlluT e N fl d^»JI 
Jp jjj* ^ 4li» CJlS - tt> est. J-lOl odll d-t Sjj>J I jbi j . « JJLSII 

1^ Jl ^b* V ti> jJWJLI iilL Jii Ul . cJiUI i.V J SJbJO-l jjbJI AiUI 
. l^ vl^JI Ujy Jl okill a.ULl ^UJk^U J Nl -bii >J N irf- « SUIT 



Aspect System ^^I^^^I^UsVljWolij^u^^l^^^j^-i 11 ! jjr»»s- (•) 

^ ^j. jk\ ) . Document System &JJ\ »llijj 
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^U^f Uij LV oUJOk_J OUlk, ode JJU>.yi Sjj^ J« ^i t>T ^ 
j£i ^t gljl ^ ^ <;T U,! iJJi ^ IT . ML. JUAI ^-U^l o^Jj ' ui~ 
iijt ^yi jJkvail iilk * l_ <Jp Cx* * LLXJ l^ ^ Ji\ -jUJULI JlSCiT ^ 

_J*_ -lksaw ) aLJjJI i*lki _ Jp _ 5J5J_j ) *__v_H»_j 

(4Ljj ( j£.]3JbMj («J_y_< JSCJ SO>-IjaL>«»j jtaitu 

y*j * j^'j » **v-i i.j_i,ou_ji i jjj. jb-ijM ~AWJ.t t ua> $ *ijt 

SUV i j\j 

( G ^IJ,l^^ljl^) LJ »iJj>Lll^ J L. , yi dT JV-.1 :L2iU olilkll J_ 

oLJukij^I ( _jIju_»J-I ) *v_l 

j^ll jl«»- f lai_.li <J_I otflkJI Jy _£! gjfct t iJjjSLWI JkJI 

( _-Lu«_W ) i)j*J\ <_l_.pT »lai_«.l 1 t jMl\ 

c ouijk-vir ) ^iiii 

yAljT ) _.Uii Jp >^>dl t _^>jii a»yi5/i 
( oLLLJI JjI jT_j _>La__-I 
Tj>- Jlrtl ^ j>ai f^jl-Vl ^Ul J_-l J* iUUII JkJI 

j^^ji _yji J_ J^i^ ^U-t !5U_i-j *i\&\ J_rt ouj _. ^-iPi ^j 

Jahoda (1970) bj»Uj Foskett (1970) _x-ji j* JT CjUJ j* j ijjjl 

oA 
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iLUc cJa>- aii tfU-l aaJ&a olllkll Jai Ut . Simonton (1963) OjZU— j 

. Casey et al (1958) aS\» j j ^ ^JbT Jp U.IA 

j>-^l Jajl Jp sJUaJ.1 ^t-jL.'yi JiJ ailJll ijjJI 5UJLI <_jpT o»j 

ouui sj4 ovt jgc-i ^i uupj . csi ni Jp i^i j^r? 4^^. 

<ilfc Jl o^T . oU>U pj^jL.1 j ctf^i »U r ai^J 61 tyuJJI <>. oir 

i jt*t- f 4i^-j o-isji cjit 4j*yi ouuji j^ii i ji^ f ji^-j j^i cjit v^, ., 
j*/9i ^» ^i a i» cjio . v- oi^v r u^-t >• i^ <>» air, t ijai «^u»iiaJi 

*jfr ^ at ^ ^Jl Jp^ . jJU.1 iJ^fl Ui; s^U ^ Oj>- ^Oll 
CJb Jwi oLL-^Cl J cJX Jl» oU^ULI £l?j^l j JJ&I olillaJi f lai*u-l 
tij**. tP V^! ^i Ji ' ^LLull il^ ^- u j jo, u ^j ^Jl IJL* Ji; j*, 
Sa>cil obVjJb £|>-VI ciUljj S>1 J i^Jii^JL! i^UIl JiJI js, t ^LJuuJI 
^^ V^ 1 ^J iSj* vdl oliUJI JU 0*9l a* 1 4# T>'_, . iS^lfl 
oU>Al ^rjL-V U.li U-U, ^fll ^j . v t£ll IJU J U. ^yctt 
. Bourne (1963) Ojj> *J& J JJS, oUlL, Jp oUU! ^/ cM T^luic-t 

: oUlkall JA2, J jltijll 3»<Ut 

. ^ikii «_>ii^i ouyi a**ja <^j 

!UU Jp Sj05ll J«$j t^T c oUUl JU*^. J £*JI Ji$J 5bt_ Y 
*>*>■» /^. ^'j y^»* V*^ 1 ^1»IM «J»1* ^t-j J OjSJ 01 Sb^fl oil j^fij 
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. J j j^M v - ^ 1 ^-'j* ^ <*i iS'Mj 4kAJLi. 

jHJj» iijiv^. jjUpI, -CIS OULJI J^.^ J) jiiJI *i\J\ J j,£J.I ^j 

. (A) j£a J o*-« ■>» tf" t OlxJUkoll JjU* J 

jsc V- uaS3i oUlUb ice is JJ t 0" «^j>' J* J 5 ^ 1 ,Jl * <j» 
lit. ji kip ju* jll la* J 4*Jj jUiVj . oUUI jw*^ J ili&l jSBjII ^ Ufj^fl 
.i^-kll JLii£3l oUdWAl l^*"^ dllij ifj*^ ^'j 3 * cr*^"' (i^ ^"i** C»ki 

£>t Jjill *j5o:. Alp ^.-SCJI «bf Nl J o^i^ll Ul^ U ISJ[j . UK* j c :> j «-> 
jJUjII *# \ &N d\ UiT Jjffl j£c if lAcViat \ JflSjB Japtai \ ^xA\ 
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SjU ^tjl sarffl j . otiUl tfL c.U,.7jl jSBjJl tft ^j; t oUJkyall Jil*. 
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■ (*) ( *¥j» 3ik ) «Wj jr yi ^ jit 

. Uit J, Jfcill J1j >. &K Jl ^as Jl jSUjJI £)*• jLtf c oj-V 0* Uj<. Ik.* 
.5^1 jUMuikLl OllkLI Ui&\ VTUJk^. obf- ^ JJI jJUjJI juj* J>3 
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jSBjJI ode jL-c-VI olf SUUi. (^) j£i 






U» j y ^\>VI jju. U iJU ^d VI olilll Ji^J ^>VI J>H ,>« iJt* (.) 
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aLj^IU t aJ^JII jjisyi Mjjiiil ol*£Vl j* a/V ci^ll ^ J V-1 Vl t U. 
^Ij. J" J sr Ol^ 1 u* 1 "%aii j fcillj J &il! 1^1 ^ >JI Jp Js- ^j^^Jj 

^ V y£l j J* Jfcdlj ^ &N Jl ^ Jll jjBjIl, jLc, jUi^/l ot k*ji\ 
ilt* 0j& ^,J ilU-l «Ja ji t w d^>JI i^Jlji-l ^ rwiiO \f i j Si3\ iXi 

iiy^Jil sjupT g>=r J ^>v 01 Up jo^M IJi* Ji t £^11 SU* ^it; J 
JbJ^ J^-t ^ 4jii53l oUlk^Jil oU» jt jJltyi o^sL^-j J est t LLJLJ 

J gu ^^ai ctai diu <> ^j^Ji V\" ;1 J'j^ tM* jn < jayi > *xe*i\ 

5JL>.jJI AjJJ\ (J»\Jj <VjJI 0? #jj~«2 Ja>-^ 01 <j£*il ji . vL>*JI Sj^jl JL-I 
VOj Livsi Uy» ii^all ^jfUhJH 01 ■j^C Litf TiJJavail Ai'Jaj «_il* c3 *^->»bJI ^piii 

uuli j»_yUi & c»^> jr J uis >ji i4 ^c vv- « >^i >- by 1 ^ j» 

^»»ij *jjl J*ai -JL^JUl_y CJjII jtij^j . iL>Jl J ijilall C>Uill jl diUUkyoJI 

-4li» 0t Jl^ \ owJI Ul£ ISi» t OUJ^I <y **» J»^ f* iP 1 ( ^ ) • Ju ^ JI 
OUjl»Ll «Jt» J»«-»i» . A t V t o t \ JjUjII ^j 4 *lyipl iujl -,«» 

J^iij t^Jill i j tivaJl 5JU-I oJU <j ^ j c iJbll Still jl (JlhoII Jljii /«• 
IJLa U^>- «^ J^" JUi |lj . i .Jtyall 1,JIp J*xJj ^1 dJJ; j. Jit oUJy Jp 
j o j CJl^ U j . A j dJBJTj Vjifljt \ j L^tf b Jaii I,-' U'ij t cJuall 

ouiku ^ t oi v J j as jii Vj o ij au^ ^^ *ji ^ j>x t;i» Oftj^ v j 

. «J1^»JI a»cJl jL«l SUUai *ijjj£ 0i«U-l 0i*l* (i Cj\fSj^\ Si T^lij A ■> J 

^Ujll y* \ ij ttfjH 0jS3 dlLL j i JSyii* \ i Utl tj, ijU a. a iltlj 

C «±J*JI 4i jt *J»^b>-l J* >jll jJpj . vlohJl Xw» j jiS jjll 4Pj*^l J iJL>-J\ 



IT 
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£jt £* Ji,y 4J|i yjjjl a»IL ^ItJ <_«JL <i^J 4JI JteU IJa ^ U ^^j . 
J5" ■y JJUJI Jby US' li] ii^L^ll J Zyf- JS" ^1 OtJIj^JJI ^y Ujk-J JS~ 
*p ■>** ^ Jaii *i^ US" lij Ut . d-^Jl oUku ^JJ JjUj ■>• 4Pj**M 4*viJ U 

^itj j»u5" j <l*j\ au- <j L.T . slid i jjUjii «juk ^ «jsir jjp ^ j^ji 

J jfBjM Siji^A J\£it ^ ^Ji. oliliSOl ^ ^; est jUpI a^ll ^j 
JiU* J jjUM o>-t Jp ajj jjJL. jfBjII j>up J** ol i.U^)l aHJI ^IkJI J 

. i-jw <J»JtSj Am) toJKl ^1 OliiJI ■y* 4^w* 4Pj*»^r (JSUjJI itj ij Xp (.ft 

jl U t £j«»jM laA v-^ V ■ j jj="i **» u-^ 51 1>* ' -*** ^ o - /^ J 1 (> 15^ ' ^ 

Jj^ojil j^: tfiJl Jj>dl tJJU «J»»j^ ^ . >- »Jkvallj A^J\ oJL* «_iLi^ll Jai j^ 
«JJy^ £ }U» Ijls-tAv* JLix-ll j»l Ji\ ie>-JuJtl JJUjH A--J (/>T c U ii^£ j <(J^ 

jjJ- L-lS^il Oj£j ot ^. i5i!l f IkJI U-v^. JJI obill jjip Jp jiT a>- Ji 
nr 
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J~ 4Jli oUJk.dll ^ SjjJist <ctf Jp ooJil ^ Ikll UT . Soil ^ *JU ifjOj 

— J^j" J* i*^ Obi OjSo d-=~ — «JuiS^JI J ijsJaJI ^y. iJlp *>- jp- 

. .k-jdl J Jj>dl isyu*. u j>\&\ Ji (£>j» le 

UP jp if" Ul oUIWJLI Jjli. J jjtfjll ii ^ ^U^ 6^ U SjIpj 
j^ill jrfM _ oUill i.|^i tfjuj own ^T Jl ^ ji&jH tft — OuaSc* 

. oljlwCwVI «JLa ^y SUiuJLI «lcxJi oL^Jl JL-I *f-fj 

Ul c jjjjfc. »UaJ Ijjp J^ij ^1 OlS/iJl ij» JbJbi J JSLjcJiI O^tjli £» 
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Vjj^J^I uLkLl ^laiju-l oUjJUU ^l^-l £, jld ijii\ J^IJ.1 ^iii; 

^M fd on J i oU^Wl ^Lj-jL/y Vjj^J^ 1 J^ 1 ^ U J^' u& 

Naval Ordnance J^^fl^iJU Ol^ck JO*JI Jil JiJldttJ iJijU-l 4J_, j&JVl 

tfill plWIj t \^ ^»U JLJ^jjU A,yy m pJj*>jiL> J Laboratory 

oU>ll ^-^V ^Ui U Jl Jijl jl U» lil cjI^vJI ^jU^ **» t;T ^1 
OLLUI ^Ik, J Soi^fi ^p.| ^T J c/lii i^.^l SJ^ll 01/^11 J 

jr^. ji a*, ^i i^-i ^- jii , astiah>jui oiyiu 4^1 oUjJULi air j 
v^i s»i dills' j * mr «> \ w ^ sjLai J dJii., t ^lioii j^v 

Jll NLM i^ll 4jJJl A^l f t \A1Y ^U NASA *Uill ^ ^ _, i jJU <*.!)UI 
OU-jll «Ua Jl >JI ^juj. Hir fUMEDLARS j>db i» 3j A\ l^JbiOU 

UlL^ ^4* J* ^^1 ^U-jll ^ j^ ^ j^, ^ f J\ Jp-dUSj t £.!_, 

^ j>; J jjft sy^ «^T j, k^. i^jji oi—jLi «JU oir if > V H Jp j 
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(Medical Literature Analysis and Retrieval System MEDLARS jjj&,\ 
J* a^ iM)f\Z*J£\s±** f l& Jjt ^yjUltfj&H^lsyi £)*■ j^ljJJ* f Ik) 
i Sjuop ^L-a-^j t f IkJI 14a Jl jL-j . *jf- J Cf*^. <&* ^ ^ £"*-> t3^ 

Jr""* a" * ^ * ^ v * f ^ f ^ ^ ^ ^ ' jj'Ji*^ 1 ^ l^* ,» j 

OUii Jp Ji*^JI iijlaJ tflij J**u aJIjjJI OliUI 3^r>eXl >*** f liaJ r^^S~ 

Jf-j c C-*i Olj^- ^£p Jb. .o'Tiljo; of ol£c Jll ^yj . ^Ul JaJ-l tj^l-V. 

JpTi^pl OUJL^Ij OU-j^I j* JjjJl X-4JJ <Jp Sj.sU t u^*> j" 53JjC» <jj& 
S^JUdl JiJl oJIa Jsl SjbJLl goli 1 ! Jb-t jjJoll -Uj^ . jj&rtl J?l t£>Ua, 

^^.ULl ^jbiw-3 ^ * ^ ^lkr UL.t ^sjT a* *Jl ^Jljllj . ^jtH 
i oTill Sk-lj; S*I^U Ji> J^i J vbj 11 olj^V 1 ^^ <■* Jjj^^ 1 

Photon oyy jl*>- jCxj ) « tjjjXJI »->j>i-l -U^ 8 ^ £* -r^ 1 J*^ 1 

JL._y8l UJI a~&I oLi^l> t»j ^11 j c ^>jj>«M J^ 1 J~£=llf cr"^ 1 

<^i Jll ^iJJl £.1^. Ji> jpj . ( Ojj-JI J Jj'-tdl ^>i ^^" <y jUr Jj 1 

; c5 jr iJl Index Medicus ,^11 J»U5Ul ilJlpl L JjjSLi'ill t_— U-l Ifci 

a\>vi js^-i t iuai ia» j p ^ -> °'^" ;ik * ,,, ^ ! ' l > ffl ^ iai ^^ , u ' 

Cumulated Index Medicus ^^^-J t^l' «->li^JI iiU)/l CjU-_^UI 
V»U^I i.JuClj . ap^Ij ivaviiai ijMrl OLiijjH ^ 4.0*1* jp %ii t5^ 
vlo>JI iiJbt ^ ^.Y5l a*-l^j S^l>" Ji^ ^^W 1 ^J^ ^J^J l * 1 ^ iP 1 

0^fi-i o- >jM t> ' ( « v^ 1 v— **4 '*»&■ i ) v-^ 1 v-*- ^■ | > 
. ( ou>j Jiafti ^Ji ) ij^-i ^^i ^li^ tiW cjuui 4v»^* 



11 
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J»Ujtf 4k&*ll it^l *j£c-J CJIT lTcoU»o ( Jpj 1 i?JIJiJ 4 y.iJulS'atf 
. J-U3I d^>J\ Jp JUaJ ^^Jl 4>-j £]p cjIiT l^l IT c dlj^A) 

^IL. J ^ilil Ja^t Jp ^rjl-5U iajj^JI ^11 ,>* j^t ^ j>)\ Jo j 

Jp OUjUll f-U- jL*l JiJ jli t JiJI ,j-i" ilj-' <J i-o f*A\ iiU-^ Ojjlf ^lj 

^l^l Sjj*iLI JiJI j* oLJLJi J U.U11 c5j*5CJI Jiill ^ jjiT 01S~ oij 

Jiasvi dJi uu>j ^\j\ d^Ji ou*>. ^ tjtr jrti jp ^.ai- cuir «!*»■ 

IT t ^iJl ^1^, OuiScdl Jp a*>; Lyii l^K oilTj . (SDI *b ) cUjUJJ 

. S^Ull j « >£i! I j* j i SJJLI C^Uitl tfJb-j Jp 
: oUk J* j^dl ^ JiuT jjlall 

air w» |»u Jj . *tfx~. ijji «jdt \a $s- vj 31 i y j| V^ 1 JP 
UJUcJl 1 c^jjjJI «j* cjITj . jjlJdl J oLiSi ijji Y\"« ♦ Jly- iib* 
aJM> oUl>l i.o£ t oWII ***£ hJ^jJI ^IjjjJIII HP^f JTT UjUpU 
<y J^u jai jJ*i Jp ^ Uidl Jp 0y UH ^^ j»j . j^Iall t>» jiJJs-ll 
*l£»"l J JL.j5ll iJJl iiSCll uuc-Jj . 4-pj*JjU o'SfUl tjdat ^ Ojljdl 
ijSUljj/UI tf^&JI ^bVl jL&tl IdL Sjyx jjl4l1 leliii JH05UI 

j^Jall i-Jli^JI J UlA)} D\^>} i^-9*J CjL. jjJ ja JL»«i-J U JiT ^^Ji jl j**«»li 

< 5U» l^iJL^J L ^pl o!>^l tSji-* i«>-ly tvil »^S; LT t Index Medicos 

. f ikJi J j^joi ^s>i o^l <^,u:i ob- jiLl J Jlcs ff 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^p ^ii iU^fl oNlill <JtLi£s iL?- t iL.IT l^Li^J ^j 0!jUI Ji*. ., 
(>j£c«J j . lf~»t* ^ oUjLvt jlp iJLiill oLijII jL^lj .rH_^_j oL^-taNl 

oNtf* J*iiJ L. T jiS~ Jll c Nature j Science Ji. c aJULSJI iJUJI O^lil 

. Jais 

aJIjj Sjlij jjJU j^ ^"1 ^i, jjJaH oUL a^^. olT \W* jj-jL* Jj 

Jlj?- Jjuc j*^ OUUI X^ja JlS"^ . A ijr ill Index Medicus ^\ JsliSUl 
JJI oVUiU Jlo" OljU)M j, j^iiJl aJUIIj . If*. U\jj 5 jlil Y • • • ? • 
jJLo LJxj t "ifc» i^~Jl Cjl H il^«i-<MlS' o*)LJLil ^y Uj*p j CJ^M c3 ^>j£> 

IjL. JT ^^j^ <-*■*> jj oVliJJ jJall JJUdl Jp vJuiSull aJU 1 tSjkJj 

. vL>Jl «JUJ *$>ry Oj^J U tJlp l^-'t IT 

N'W* flp J^ ( J4^i5cll4jL^CJlS'j . jl&1 jl j^-Lp .-j. 1^1. J.T Up J»-^" U 
tija; OuyAl ,^11 tfj^ai ^ts^l JU ja uj-> JIjp- ^ ap_^ Ak-lj, 
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■y Uj* \j>\j*-\ .jjuiSo; ^JHa:_ iOljjjdl oNU* j* ad\A t cjiSLLI l»jlr 
ijJbt jOp c^l Index Medicos II J oljU^I ^ Sjlil JT yj 1 U SaUj 

(IM iaiS' CiUlk,*. ) | ^lall J»li£jl OUJk/i. » _>! « «^aJI OUlk,*>: B 
Jj^ . aJIaJU iy.jA-1 i,|£j| J& l^T .JlSSLLI t5y_ Jll oUUaVLl d\U ^a 
j^lju oi* JaiT OUJUavav Jp IM iyf- £~£ OUUl S j£«l jLj ,^1 X 4^ 

AJ15LI ,ju£& J *L*A\ ^y.^ Ji, ut . ^1 J»li£jl J l^ ij\^y\ ^k; 

» j^kll <JLi£jl ^UJUaw .J^bl OUJkval.1 » jl « .JaiN JJI OUlk*iU » 



lor Piiii.rA-in'i disease 



X SIIHOTAJIICltChMCl 

- 1SMIMM • suijeiy 
\ Hm.mSTCrcOIIRilS-d.jg.-ioi.t 
"„ 5PECH 3ISCHCDIS ' (Ugnun 
Zl IRCMOft • cuginui 

;. simoTAxiCTtgHNjarcwH"'* 
r OUT 

- Shwt :i 

-. jrasiuic |j 



PrniLt *.r Inerl^yol v*«4 



!>*■ 



Xl oiKiCIUiN-ttMsmcutiCLU 
X| VAW$-drugUitfin 

VWICIum* thcripfulk nu 




jjJall J J***! ji* cJiuiiCJIj j**dl i_aJS&II yu JjiJl (\ .) j£i 



ojljll oIp^^I ^j^j J^L jjL'jM oLjai ^JLU* J O^iiSQl ^>Lj 
u-j*j ,^J ' ^^ ••** ^ fiJ ■ •*' j- <Jj j «>UiAl oU^^Ll ^-^j ax'u J 



iAlp <->yw 



j^-. Medical Subject Headings 4 JJI olp^^ll 



^ 
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Aj-aJjl ^yy-}^ 4->-U*c Nj oUJksall «JtA JajC-J'^j . Jij»JU J-xi} &MI 
a^-U 0j& jt ^1 »_>li£JI ^ jjJ-iuJLl Jb4f — JUL I Jji- J* — £A\ tf 

Jot *4>-j ■/• ^1 ^ij^ J& *&>r3 a* o^J **-£jl Jj>- 0*b!UU Jp J^aaJJ. 

J jiiJJ JLiuJLI IJl» r-bai Vj . metabolism ^^1 jl *Uip-*iM «J>Slfej < J*> 

iyJll All jJlJj ^rfj^ <££*»* J 1 o»aQ1 5 jJ- ISi j t^jJl <J»Jl&il l>i* Jj«A^- *j j 
&L SjjAill iljll ** Jl^UcJI l ^ i ii£lU Jaw* 4pUs£->Ijj . jjP j*»jU -Wa-Hflsfij 
j^Lxll tf^&ll ^b'NI <Ju£& j^. jCt^Jl 0&.]; jt IT t jrtl <> SJb-lj 4^-T 

. aiSlI J ijf j£j oti^Ul ^ly-Ol^l Oji (tjji- iiljj Sjlil Y 

Uut sjjUi oUKJij f u^lij J^iJi oi^ Stl y»i o^ £+*-* 
^\ ... <>ji 4**ty j_^ ■, ou-yiij JiJiyUij 4 m\ Oj>i jT ij-^i J>Jij 

v» 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. U\jJ\ OljliNl Jp £*WI - 1 

i^jj Jp t^^ka i\JUI fl^ll UT . il.lp^i^. <y ilULl J jtJTU Jp (J»ycll <^T 

V^ 1 u- J* J 1 J Ol*j*ijU a" J* J i>* **y* V"^ til Ls p ^J 1,, Jc 1 ^ 1 **4> 
i.rjl J*JI SilJUr ^a Sj^l «iAj . «_ii£ll oliL Sj\^.l Jp J*~J <^l 

. ^U-l J ii£<il • jUttl Jb^l OU/ J t)l Ji L*J&\ *l jsfl 

J;>c-U lijjUl *jJUI pJ£«z-j j . SU" <l oliL 5jt-l Jp (\ \) j£i J*s£jj ■"' 
J ^L; Jll SjUNl ^U ^a^jII 10* j£ijj « aiSJI J*l£JI JljjJl <Jl*^» 
jl olsSUI f ji U tc bj . jjUll d^J gjJJLI j^-Ul J jl b JJI <J>US3l » , 
c ifj^jj 4»--L' jl !>&• ix^-^ll jjjjkJl ***rj& t ^UJI ^jgiu Jj>-J4 oJpU» 
&!l ^1 j^_ U SjIpj . u^H Ailill &J Jp jytfi U tcb j . oliUI 5 jt— t Jp 
oLLp J »1»JI Obo* ^ J^i-» 01 ^ tT « ^ <Jli£jl » «j \j*cs- 

OlS^JlI 4^ji Jl* OUllavH: 31 lull ^jm'jU tfj**' JP .&** Jt»J 
Oui^J J i^jl ■>• JbN J3l i^JjjM j*>U>\ ,y APja* j-^ <U^*l 
Af-jJoA JjJj (( ie>-l JW cjIc^J * /r"^. _r*°^ *^* *~*j™3 • ^"NUlU ,>• A^A* J^ 
oUJkvall ***>- Jp i«!5U- x^ 01 (JiLiCJI jlKC ^s- OULJI 5j\^«l Jp 
SJtfU <d C-*»>» <y*^i c£l jj- £** ji J' J& 1 Jd- Jp tJ^il J«i . V-W.I 
jjj^- tsit «jvw &j t CjK\j?- Jp ^ ^Jj Jp Oj j?-l ai i-l jjJl CJlS" lil U j 

£j\f. j^> ^Ij* p. J$\ja» j 4JLsll^ji# ui,^>jj u sa*2>*Ji jW* - j' 4>-Lw jlj Ul 

.,. iJUil cfj^ 1 i_A^9j5 "Uj^UI ^yy-Jl A^r f^. ui-i^J.1 ^ji l> ■> . « <^' 
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: JU ( ivxvail ) iTjll OU^iJLi J»-t jp ju-cl) J^j J& Vri 1 ^ 
HEPATITIS* prevention & control <Jp iJa~J\j <o h\iji\ » (£J-£ll cjlfJVt 
jlS'T jT Ou-tfj ui-"'j JV^-^ «^\A' oU_^jLl Jb-t ^ jwdl b& dJUT 
Jt J w^ 1 V-* 11 oUtCl JjLl; 4JU Jlil Jri- J* u^l J <> l~ 

i^***!! OUtCl : orA-JjjII o^Tjl JV«i-.l «_ii& (l)t 4**J*^I 4J3JI iakCi 
i^JJVI iJafl JJ^Ij COMMUNITY HEALTH SERVICES 4>&-V 
JUs-l, Jio ot J* Ji j£c iJJif . REGIONAL MEDICAL PROGRAMS 
^p jjjdl •}& dJIJLj . i«»-IJil ol(— j <■£**>-] ** V"*;*J' s u*->* J' Jl> *^ 
Jp i.5U g*j j HEPATITIS ^iWdl J^L iWI J c$J-£JI <_.lpVl 

. FEMALE i*--jH 

LIVER ^-T^U t SuJ\ Jp l^U iSjUj Jll wJjl ^j* Jl ^ £iL*^ 
(JiTj^jyU ^i^jO^JI £^j* ,>o J^-ll ±uj\ Jp (^ jkj GLYCOGEN" 
DIABETES MELLTTUS, JUVEmLE a AjLL~Sl\ i Md)lJS' J .( JL$3l >L, > 
. Jlitll £^»j*j i$j£JI JjJl ^y 9-j*y uji J*Jll Jaj ^H Jp iS^i lS$\ 

C^ U>| ^j^jU uui& JjUll J JuJi^ll l^ JUt H Q\ JpI^I ^j 
C-A <Jl1£ Lr »iN i^iL iSLdl iJUlli 4 Uwi£ 4>-ldl OUIWI >Tt 
OjJI Jjyi i/»tf I aiill «_Ai£ IT BURNS Jj>-1 C^* V SUNBURN 
t5j>l; iiLdl 3l£J tfx 4it ^1 . BURNS cJ-H EYE BURNS C^ 
J^iJ V ^1* i)^f T>; BURNS vl^ oLi^J 01 friction burns lS€z^i\ 

<J*~&\J* t)jijJ=l t>» ^ |> ^i U ^r j . J j_^L| oO» JjL ( yx^£. jjk,*. Jp 

Jp &> J«Xj f JljjH ol^jJI Jp io^ s> *UJL, ^l>l U* ^^ 

vr 
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1 

? £*«*iH J\<e->M cJLuC-1 J»j t *- j5W «~-l JW cVj oyly J* - 

t a J u_a«J c£ £>t ^ c£ J! * <>-A ' ^ 
? 4JHJI wJli £f**& jj^awaiJl ^j^" J tj-J'jM J* — 

«Positive Sputum Cytologic Tests for Five Years before Specific 
Detection of Bronchial Carcinoma* 

ik-l^ i-H^b *>J)\ fljj^» u^-^" t-U Jj to ^ fti * 6 ' «-* s & 1 

x SPUTUM* cytology 

x CARCINOMA, BRONCHOGENIC* diagnosis 
X BRONCHIAL NEOPLASMS* diagnosis 
X LUNG NEOPLASMS* diagnosis 

u-J*> J*" J 51 G^ 1 oUlk *~ »>• *** ^ J* tfsWI x itf* J-c-j j 
juaj i-iji Wjt ami *J*_, . 1 jj\ ^u£« » J 1^' *>* at i jU!*) ^ Jll 

^i ^ji^ c v 11 c'j^i 0- ^ t!^ ^->W ^ -*- 11 "i^ 1 J* 

: SJUiNl oUJWJll illit *IU*TJ1 J^u 
BRONCHIAL NEOPLASMS* pathology 
CARCINOMA, EPIDERMOID* pathology 
CARCINOMA, BRONCHOGENIC* pathology 
ADENOCARCINOMA* pathology 
CYTODIAGNOSIS 

Vt 
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BRONCHIAL NEOPLASMS* radiography 
CARCINOMA, BRONCHOGENIC* radiography 
BRONCHOSCOPY 
BIOPSY 

AGED &- 

HUMAN j*> 

MALE f* 

OU TIME FACTORS » vlijLl ^T^l aJI&I *Ua*l Ji iiU^Hj U^_» 

. U\^l jui ol;Ul 5j\^-l (U) J&s- 
: Mil jj» ot^' >tf 

oV VI aU-Ijj S*I>1I J,l# j£i Ji l^Lyi 1 SMI .JU flUltfl aJJI jjll SjfciVl 
,jjj ^j«* • a '* Ap i! *I**s»Al »_wj2!bJl S J4>-I f ^J • ***** VJJ ^*_r*' (J* W*>***; 
itji }/l j£ (_^jUcdl 4*>-l^« J<w j . CjjJI ^j-jii t3 4*»-lj*Jll VJJ *>**"' j i»—J«t» 
O^Uall oUlj>-i j* aULj «-»w»dl at^Jit j* ^Lii o^UjII i^U^I iijjlV 

ji ai^ii*. yy v^i ) ^ (X •w^ ^uu ji- i,j i» ajj^ni 



ju. j«i jl «;t Vi ii-»jij ouiScll j 4IU1C-I ^ ^oll ^Tjl j» cijli ^Ijl («) 
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U^»U* j/iiu Jl£J JL~ jjail iJuifif SjC-l (>Y) j£i 
4Uuw %«J J* oJi* O^UjJLI OM j>\ jp *ftH Skidl -t^l J^SJJ 



VI 
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•••• 




J 



. .kiJLI Ju^l objii It-^ ^^ Jp (> i) j£i J*aijj . l^ i2>Jll V 5 ^ 1 




: 0« j£i) ilbll r l«ll a^ UUl f >- l^l ^ t ju, a>. jj jjuu. ^iJli a* 
vv 
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til ol jli'VI j* Sjli] JS~ Jjj^o «^l jJI j* aJLJL. *ys : is^L^I r-lj^J— t. 
V: j*^" (j 51 5 ^^l *~* <> OljUttl ^JjJ vi^>. . 5Jb-j. i-pLt Jl£il 
OUA^JI ^j-jT UU^II ^UJI diJ J jUC lT fc Jlpl ^^Jail J50J1 J 

(Graphic Arts Composing ^j? **\ uiyu^JUl J_j*aJI JL~iu!lS j#>-t 0»t 
«3jjM J« OliUJ jp SjU jl^JLl IJLA Jlpl *jUIj Equipment) GRACE 
.(\o j£i) ^ S jaU **i^ \y« Jlj>-Jc«UI JT J*ai3j c^Ul 



® rA . I" euBWii imikwi 

fer-ajlV SORT ■«"' *■ "a55 5~ 

MAGXETlC TAPE 
& 



r£ti*s«* Hi 



lilt 




! 



FORIKATTiSG 



I' — ;• — ■ r 

COMPOSITION 
GRACE 



^jUty 1 ->>** jJ^. ^^ 5^*— UH £*M f>« 0°) J^- 5 - 
. Ujvi yjJJl Oli£il JL*W 4i>. -L t^JJl Jtf^Jl lu^iJl jIOpIj 

C*^JiJ • 0*1 J^ ) ^iM'j C— ij^/L SpUJIi jJJJI 5jji ^j . ijUJl 

•*j'jH J^W ( f.- i " J *-xa&i i*jj>- Jli V>" u-j'j 11 J-fi«s <JuT u* 

Jja «_J«il Jjjll Ja^l Jp oUUl jU^i ju, j . ^-jtjl ^ijLI ^Ij CJ- 
£JSj .j^cd\j ^}j^i\j jyl\ OOP £*£ jLc, U JT JjjKftl Cj-U-l 
Cumulated Index Medkus« ^^^I^Udl J»Li^ll » j|jp[ J oU1 J ^- , yi a JJ 
j^ «>x-j U i3^i (5>-JI ^r^^ c/'^ 1 JifS^ -^-Sj cJl^ 6|j < ^j^Jl 

■ cHy. ^i^ 1 ■ a,ap ^ , 
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L 






•*sM J^ J >vill -Uidl ,>. ^JJI LJliS3l jla*| ol>>. (\i) j£i 
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iNDEX V.CEDICOS 



Mrwrni nniMiiin* i ■n»,ii l a^n riiiwi tM _. m 

'?*""" "*n«fc,«w hiAiwlMi rratuliwai iAuuiIimIm i* ran u«>j 
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oljU!)U ^-Ij vl^ .1^1 jjjdl d^ ^Ull jUb-'yi v_Jki U 5iU 
Jh*s Jl oljU'yi dfc ^Ur JLA dihj i * ^Ltl oULJI o^ J iii&l 

c JlsU Jjw- Jp d>»Jl ^ JmAI 6_^ ot j^Jil ji t vl^Jl *l^i out 

jl i AwM^^oJ SJli. ibT J aJjUM ^ t j^m JU J d^»Jl oUtf I Jp <_>yd1 

&S- 'W ^Y' f^ J f -i»j . i$LurVl o^lill ^a>-| J,- J i'jULl 

• *^ij*^ oJ^A\ oLNjIl J jjl^l; <1^ aJUp Y * » • • 

. aJUII aJjs- jjJU t^aJI £^* jll Jp «J»jidl — > 
. ijtjt <J1jU>»,Iw</?« ila^ljj iJUll fSy£- «_JW»j — Y 

tJ»yCj <jl *il jT 4j*i < ucl?- j> ^ l5 ■A^ tpl <J*jJI u JCj 0*«JI Jlst * ^i j 

. U\ j j\\ Ol jli^l ,Jd. J,LL. IfTUUL. j& ■> 

cS^lSol ^yjJI ^-^ Jj*- t^jSClH ^tJ'tVI ^ o^ Jfcll Jjo- Jp iJt> Oir li-Ji 

^ijll «_JUM (Y) j ( J^ll ) i$j^»i\ e-J^ 1 (^) : ^V jL~^-^t 1JL«U 

•^ Uit ^V a;! IT J^JI Jj^- oVULI ^*^ JLixJLI ^ Vj . ( ^yiill ) 

tojUix-l ^JU- JjbL* Jll oVUll ilk; JaS ^ Icjj t t^y^l; &«*dl c»^lAl 

tyj • tfjl^l tf jA»JI «Jj^ ^^ u^ j^ 1 J>« iP'j ' t^-^'j J 531 iy"'*" d 
^UH Venn j,i j5Cij i-L. ^J 1 * 0^^' uii ic " l;ai «WW u^y 1 u^ 1 



A* 
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jUfe-^ll la* ^Sjti M>1 f^ 3 .l^iTt, j^oli Uj^. \ JJ^I Jic j 
.^yLiJL £iLdl v fcSlj JS3L iiLcLl f ail! * o^UU j. Cj& J ^ olaJL 
t/ J < ol^l us?U oy J^-1-tH jT ^J-Udl iikx ^1 ^V a^l -tf-j Jp ^ 

ob-w cv. J*»*m o»y«j . ^ij j^i^^r j jus jii v ^ ^ &r 

. (AND j ) CA* 3*p obill aJL» ^ S^UIIj . olsiJI oJU J,Uy ^b UiT 
Jlf J !>U *U-b 55UL1 OjSj <p ^1 tlT i^j j, juV aj]J jjUl JULI J^ 

Jp * jk; JH 5Jt" SjW 1 ' eft ^j^* Jl ^j*>.>* jUe~NI JJ* a^ j 

OU1U*, c^ i-iJL&l oVUll jp vL»Jl Oil Upj t tfj&l ^yjJl J^ ^ 
Jp J^»J j^ JI ^ ji . i^yMli Jp Jo; ouik^v. c^j j£li Jp Jar 
<y ti^A3l Jp Ja; J\ dfiij 3^U j, jS3l Jp Jaj JJI oUlk^LL ^ly 

: Jbll j>JI Jp isjd -^U 



A\ ( oUjUl £l». JLd _ n f ) 
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dtjXii ^u:i ^juli 



j£fc ^ttt ^ui 







KIDNEY 




ft 




KIDNEY 




DISEASES 


AMYLOIDOSIS 




KIDNEY 


*- 


3 


GLOMERULUS 


AMYLOID 

. 




KIDNEY 




PELVIS 


/ 


/ 




KIDNEY 




TUBULES 






, 



' & lit Nj JS3» Jp Ja; J!l 5j^i ouikjil ^ U ^j N bit Ji>.N 
om a^uioji f o*> • ( *** tK ) >^J V. ^. at cA u-^ 1 v 5 ^-' 

KIDNEY GLOMERULUS JJftt^j . ( OR jt) Jo, a^oUJk^iloO* 
OUikvail ^T iUJl oUik^Jil ic*U ,^-J, .KIDNEY TUBULES jT 
.OU1WI *0* Sum ^J^jt^^l^j^j^oT,^ JH 

: JUI ^>JI Jp AMYL0DX)SIS Stall j AMYLOID fetll J^U- ^^J 



AY 
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£>\&&A iS-*HJ AMYLOIDOSIS j] AMYLOID Jyii ^fcjj dlli Jp, 
(\ fcill ) AMYLOID^WI C* ii£& iiUU^tJ^J #. ^fcji jjj\\ ^ 
\f£j. &•& 3U, ^ j! ( V feill ) AMYLOIDOSIS C^" UiSC 4JUL. ^T / 
. Uc^^AMYUJnx^IS^U^IjAMYUJrojjJO^I^ 

U£c 1 JjUlIfl c^W v-U-l J ajUU j^ J^U j t ^ ju^j f-^ 

Ml KIDNEY 

M2 KIDNEY GLOMERULUS 

M3 KIDNEY- PELVIS 

M4 KIDNEY l^ULES 

M8 AMYLOID 

M9 AMYLOIDOSIS 

oUl ^ u* C$ ^" «i^ 3U* it JJB b-T Jp ^l tit <J iU J j^ 
t M9 J] M^ t^yilloUJWM j- tf I C^ .HUT, t M4 J] Mlj, j£|| 

Cf xAcf^ o*s ■ tf^» a, J&itt ^ j^u jT ^ujojj,- tat ^t 

(M4 or M2 or M3 or M4) and (M8 or M9) 
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iolpl b£* £»i Jp j . (AND j ) ^Wl SSp ^ J^ <*> i ^ Jl J* 1 *" 5 

: JfcJI. j>JI Jp U.UI SbULt iUT 
(Ml + M2+H3 + M*)* (M8 4- M«) 

^LjMlO jlj t M4 jt M3 j! M2 jt Ml tft c M4 Jl Ml ^fi. 
^L^Jl *bl~ Jl>-I ONI t& ol^p^l »i> d\^\ij . MS Jl M8 £^f 

(M5) * (M10) 

: jui _pji Jp ajUi ^ uii 

M5 *M10 

. jUfe-Nl vJl jr j* .-^ J^ V-^ 1 <-r* ^M*~ jW^ 1 - * 
jixJlj U>2 4,j!*M f lij^ll jl^Nl 1,Jp £j J>» oU&^tl .M- V 

&LU J*-j . U SjUl ^ks-jU Jl ^ _? «tf u& J»J < *^* il *-^-t-*li— ^-^» 
Ml^ J t M5<lic jJk^ tft C^" a^ 5jUl it Jj* bit M5 * M10 

JIM 8 j. tf t t Mw"i|W J\ ouik^ii Jb-i UJ iit* oir uu- c M4 ji 

At 
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KIDNEY and AMYLOID 

KIDNEY and AMYLOIDOSIS 

KIDNEY GLOMERULUS and AMYLOID 

KIDNEY GLOMERULUS and AMYLOIDOSIS 

KIDNEY PELVIS and AMYLOID 

KIDNEY PELVIS and AMYLOIDOSIS 

KIDNEY TUBULES and AMYLOID 

KIDNEY TUBULES and AMYLOIDOSIS 

b&t sj^li i jUi i r j\ j^c-ii diur j Tjut jj ^jk^ jr *iuijj 

. ;UNIiJUIM5* Mio 
Ujup jL- aJU dUS J*> j . »Ju£&)l d t^jt cJLxl-I <£j>-\ oUikv*- j» iiU 



KIDNEY 
AMYLOIDOSIS 






KIDNEY 
AMYLOIDOSIS 






KIDNEY 
AMYLOIDOSIS 






A» 
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jL^-'i/l j* UiJ jtrt ijg oljLuiL-l oU^Ull 2u Jfcs U SiUj 
4^11 a* <MT OS . t^^ji JUT -d^l j^ (^aJlj ^U- ^ Oj£j| i^i 
u>-T ojI^pU isj£l\ ^ytiJI *laJI j,p jL, jt. jUeu-Nl foil t Jtll J^-. Jp 
J-^Sj J_$l jUiu-Nli . 5JU-I «a* Jp oj^i jJI jjt ^ jt c JJ1 oUpU* 
teyill *Ulj J^Jl : j> ^y- hoj Jp Jtll tfjki \^ t l^Ij^- Sfttt Jp 
JA jSUl ^j . ( jjU>dl a^_, Jp Oj jMi jJt g** ) jJliJU g-^Jlj JJI^ 



C^l 



e^JS^pll 




OS^J| 



J-iJl 



(3^1/1 



J-JI 



*1*J bit ts) i CM CSX J*U J £\z op vl^J j/ll ;)Ut-l J ^ 
. JJI jJL^-j tfjifll »loll jJk^j J&l ^JWw c^ tts£ll cAIUU ^p 
«?*» oUk*M Jl i»U>Li : glj ^IS Jl ^ ^ Util SItU J Ut 

«llli Jpj . o^U. ■>• /^->-i l- iJ ^ J»l«oj UT" t fe-S**i\ cj*£ ,^J u., 

j^t tfjl£jl i5ji»H *lJH Jjti £*-J *s«S £»VUU <y iOp £tf>-l £*yS &i» 



AT 
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oUpUa* Jb-I 6j\f£-[* c^jISLlI t^yt^l pIjJL jlo li-^ i>«Ju f»>Al ^J*H-^y 

. JJl oU*Li* j* ^jUI t^jl^Ul is^\ *loll oNU~ J oj^Jj jJI jut* 

^^jjj Jj «JI>>-I (Jp 5 j Jill LaJ JljjU tJli jLulxrf'i/l oitf ■y. >JI <Jp j 
J^l JliU J-a- J* jCil ^ . \4x~s>y J-. ,JJI C~»JI aJjU- <>• J^iJl 

: »1^JI ibU* 

M5 * M10 * M20 * M25 

ictf M5 Ji* irf- c TjL5*T UU^Ti Jll OljUe^l jtTI jp ju*di 

. PREDNISONE Cij&ji ^A I M 25 

^yr jl *fjT Jp ilVoU oUlk^. ^VULI t£Jb-l *M u^ 1 u-J 
WLI obJisM «JL* jU^sl ,j£*1I "yj . i»^aJI ^up^jII w—JljJ^-1 <J»"5U- i5j>-T 
oVULI ^ d^JI c Jlill Jju. Jp c jSo: «lus- c «^=»JI ^U^Jl^-1-J 
«ijhJI jl c ij*J>ll SJJL tSjiill *UII OVU. _>f t t^j^ill »l4ll Jj^ i*^ly«l-'ifl 

: iLjw Uf J oyj Jll (Sjiji\ *U)I J_p- oNUU ^ 



"-'CD 



etr^-j-. . . i ^^ 



00 



^tf^J*!! ( | J W*>£ jj/j 



AV 
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iNoll ( fj+£\ ) Jkll or JjJI J|^,| jCll ^ aJI U jTi 6t J~- a»j 
»i*JI ^l>^ t ( >JI J* l^ J-^i ^ ) Jj-aT a) jA\ oL>Jk^l J* 
5Jkll g*Ul J^c-I t£c dJUaT . AMYLOID J AMYLOIDOSIS J** 
ilT li]» . iL^LI vl^JI c/fcU* tf -M J %*j £■* oU^JIj^l JW«-jN 
oi«M «J»^p Jp d>Js?j>3l jjSt J*ai tfj&ll £&NI jp vl^i 0* ^ 
U_jb -y> jsjidl jSCJLI j* 4$ t retina 0^1 iiLi J\ Choroid ^--iil 







Ml CORTISONE 
M4 CHOROID 
M5 RETINA 



Ml * (M4 + M5) 

j* tf t_, CORTISONE glk^LI C-rfi iii&l O^Uil ^^- ^->-l tft 

. RETINA j] CHOROID ,^Ukall 

Ujls>l j& J!1 c Ml * M4 + Ml * M5 JAi" Ml ♦ (M4 + M5) 

. i!j>*JI iJjU« jj-iJ 4jh£j t£j>-l <i jl* 

AA 
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j^\ tf cjJb^i Ml * (M4 + M5) j^ Ul 
Ml * M4 + M5 



. 4lJb iL* i^J\ JL*\ U J^it Ji or (+) JxJl Ot Ji^f 
•negate JLjt jT j.UJU» Ui>T L&:JUikAl jt _j JJkAl jj^l ( il*»U*)l l, .J 



*&aP\[ JL Wm£ 




c^WtfKuii 



£Lii\ JUiiNl C* Uut iiiC J& jl U <><J j Ci^l ^-i J CORTISONE 
oNtfll jU£*I J04»dl *>•_> Jp Jb jj *jT i$\ t RETINAL DETACHMENT 
■jp- j^U ( — ) /P 3 *^ i«^P J»»C~Jj . £-?& Jlyai^l ?JWl. Cj£ iiixll 

( * _ ) Up lei j^J _, Jji iJUU «0a J t y>«3 . J~>dl jt .sUJL-Nl jl ( lJU> ^ ) 

: Jbll j»Jl Jp do*Jl *J.»U/t apLv» ^c j 

Ml RETINA 

M2 CORTISOME 

M3 RETINAL DETACHMENT 

Ml * M2 * — M3 



A^ 
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OjubJll «-»jPl U jj < aJU-I oJLa J bjjji jJl jutjj JJI CjUpUa. J6M # jl4pU 
j* djlT IS] U iJU- J 4^>\>-j ^jl^Jl {^jiiJlj J^zi U j£ /»Ip 4>-ji *a^a\ -jp 
. iJU-l oJA Jp Ojjoi jJI jub Jyai <L*\Jjftil 4>-_jl ^>-t t)tj t JJI OliplyflL. 
JjI ju Uij ObjI»u* 4j^W >y ijjftJljwil apLms jUix^Vl UA JUwUb 'jJxJil j^J 

. lSj1£)I tijiiilj Uvdll oVUll ^*^- I 

. JJI Cj\m-\Jla ±M iS^i\ tSjiill 

. iIU-1 »0a Jp cljjjOjJl jjitj n 

V 1 ^! £*JI ^LLf Jp aJVoU jjjjlll jli»tt f l»j^/l CJUxu-l J*j 
ibl*. JJ jUc-Vl Jl>£l JUpj . SJLx&J ii->Jl aJjU. J JjI>U ^^aidlOli 

: Jldl j>Jl Jp jJU *;]» vLj£ 

M5 j£ll Jp a!UI oUAk^ll 

M 10 LSytJl Je- aJIjJI OUlk^l 

M15 JJI Jp aJIjJI OUJkvail 

M30 PREDNISONE ^jj?>ji ^f^l 

4 M5 

5 M15 
8 M30 

^IjJb J^o U JT ^-j^J ivijyJl 5^1^-111 01 j* U Jji lojl U-, 

Jjp ^ Oj- "**>■ JUl oNULl. i^tfl S^yll fej^l a J* «j^ • tf^ 1 1* J* 31 

Js_^ «jbH 5p^il sJla j*j c JJI Jp JIjM ^JLWAI c^ tti&l oVUU dfls 

CJlf <it L> j5l lib • ^JJt"^ cf 1 ^ 1 ^ **i£U oNUkl £*>- Jjp f m 
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J»^-i t PREDNISONE ^Jlk^l cJ- &&&* J^^L. iib* CJlT «JLa a)Ia* 

SjU-I Y *\ ^ 

SjLij A* i f~* 

SM\ oUJIWjII om L. ji ) oIS^p -jv. jJUjJI obi oh L* J*" u* jj^ 1 u^' 

JkJll £j~?^l : Boolean algebra JlJjJI j^l CjIS^Ap Ak-ljj ( OliilUJAj* 
0^.1 j-j- . ( 4^1 jt aUJ^I ) Jkll (3>ilj ( j ) Jkll J^U-lj ( jl ) 

,^1 4^1 oljUc-^l Jl>>-I £A\ j* aj! *bll . UJ S^iL. oUoljUl 
. 5i>Jl ijJto il£ oViU. Ji t oUJWill ^ ^1 Jp J*iU 

aLj^J, iJ9j*j 4v!»l^ 3j£*I ^JP- ^L>cJ\jum^\ .sU^b JjUU O J*: JA* r ji J 

Demand Search Formulation Record (DSFR) c-ijlkll d~>Jl i_Jw» 
Olilb jUii-'Vl U* jJUij . SjC-^I oJLA ^ojT Jp OA) J^A J-oijj- 
UA .j . (5^1 cS^I Olk^ **»IW a>«J^1 £jj oUljJb 4JUdil ii/yiAb 

.yJI-Y 
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BREAST NEOPLASMS : jJUaJl dU^J iU-ik^ iil^i t SJb- Jp i^JUf 
il*^ 4Jli ytAJU jL* U Jl 6y^>^3 . CARCINOMA, DUCTAL j 

aUxLI i^UIjJJI Jp 4IU1I OUJkyail U^tOaJL-J lT HUMAN ^JUa^all J^CU-l 

oUJkv« S5HJ ilt» d\ IT . VETERINARY 5>ui «lk^J.I iUi J U OljJ-L 

SjiUaJI iljll Jjb*i «l^Jl jl <jw 01 tjo^T 4*1pj . i>J ill gjj tf- tl^xJU 
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oLjliJJI oUJW" ^=r -t^" J iy. «JIS" Hj . Aill L j <• V^ 1 »j-j*jU 
(B 2 and C 15) Oliili a Is jt J^c-j 4J]i t ol jJ-l ^1^' OUik^. £^w>- diliS^ 
t « i^Jfcd) t 5L15 OUJk^all oi* jl \ V i) ij*Jl J e Jl i-J^JI^Ij Jvj^ 
. C 15 j B 2 JCiJ&\ J S3 jljll OUJk*aJU U.l£ll APj*?il J jti vl^Jl jl ^t 

M3 : v- ^> j» ^ui Sj\^.^ 1l-$i ^jui J ^*J' ,/ Jy^» J*--* 

M3 • (M10 + — Mlu * — SI) * »f23 * LI 



: Jlxll j^JI Jp p-Js 



MUMAN 






lap ti jt 




TISSUE CULTURE 


Jp Jj, ^Ik^. ^t ) 






a*\J A ^ 


J 


CULTURE 


(oljJ-l 




MEDIA 


•USLob Uajlj 






*J* u-l" ) 




CHICK 


( « S^Luj S 




EMBRYO 











BREAST NEOPLASMS 



CARCINOMA, DUCTAL 



\r 



S*ii)4y 
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<3l ^*i ■jvJ aij . JjUjII ■y -kiii J-l* jJIc iS^-« f-.U-j^-l *fy&l •>» ■^ 1 4$ 

. tlw>Jl oUku ^J JaJai a2Jj \ \ *J\> 

^Li^ Us- *fj- 1 d^>- t J#>«d) la*, d^l £*** dJlOj j . ^ aJsLI olSlkJV 
^y bjfrsj (1)1 3Jb-ljJl 4*iJll ^j^c _j . Cijll ,j*i <j SJb>-lj ixii U* l»ji#f *> 

fib»-jwil ^jaijij . 6j*>\ iliisll oljLiNl ^•t'Lj *W»_^» (Jjl** ULJLJ <^*»>JI 
OUJkvail jjly (5Jb-ij 4jii53l IfTUJlkv^ JLSI J* oUUl JUv ^ Sjli'tfl 

oU*dl ij^JI^^I "^U ^JUld^JI JJk ,>« <tfj JbV i^jUl OljliNl 

: aJUI cjIjU^I iJU-l oOa J -uUtj . APLkJli i*\£\ 

. <.4*jj \\XA,o) 
: J*4J Adh^l (i>)l j- ia«I Uij ol jliVI. <-$Jjj jOl t>» - r 
. J^l jljJjU ^ l»j LJl*^ ( t ) 

<i^ - y j ^ iL* - \ cj^s t> p W Jjlall ^ 6T ^Ijlij 

jlOi. ^ t)l5UVl jOi J^AS^U iLjlall sif. -*vaJ vlxJI «*l^j iUlO . ( Jk* I 
J* tfjkj lit ilbk Ot UijJl" liji . ij>JI Wi U-U f j!sMl J^l ,^»dl 

■&* 
M 
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r if j ^ y • • * 


th* 


AAjj V" • 


• * ■ 


sy^m 


fV"^' 



««WOYt ^l^i-l^ JljJBjll jjuJ ^«rtl jU-I at j^iljll ji 
l-.it iiiSC y-.i-iULl. jfflj £*>- CJIT bl Y\ AJbJi IJU gtj-jL-l J& V **tj 

Sj^JljL-l J \* 3JJ ^tfbJI Jit ^ \t>y <>jL»L s* ^JUUl J} ^1 ^jU^ tip f 

^bJI Jit » Jp. LJUU sJ»j*cll JjSj iijlw cL^Jl ~.l^ a-*-^ f ^j 
oUJk**U «^£ iii&l JJUjJI .sOp j*!**- diJij c 4^JljL.I JT J « bjjj 
UUb ^«IjjH rjiJj . *1j»JI aj^JIjL-I <-;-il^»- •>• »wJt>- JS" l^ 0j£& <J3l 
•Jf. JiU>-VI JL; d~>- c vjui^jH J ^Jkvx. JT J^l cAy> jOp Ji>«*e 
oU>._, Cv. ±u*J\ jjJb ^ Jllj i LJTiJpM kill j* ^.j^ oUUa>-NI 

oLjol^-t ^ 4-^JI jL-l JT J bjjj ^Ul Jit ^1 £^JI iL^Jl ^_ ^ 
>Y£ Jl Ja jjJ«1I 4lTt oliUl j*>j* ^ J; IJU ^^jdl Uli* J_, . iL>J\ 
J^b Jaj^ Jp ifis ^L. o^LwII oo* Jp jjiJI jupj . r ^jU-u ^Ul| jij^ 
*i-»^J» j^. jjS^i Jit a*^ L ^JJI JkAl il^JU c^JCf iu^iJI IJt* J*jc-j J 
\*[ U AijJ. c >- L-JU-I e>}L»«-J ■y 5JL>«~5 J^ ^a>«i Oi«i 4j^f TjliJ i *jjJl 

j*iij j#i 5W j*sij &ir -iiij ■* ^ t_jULi oi>jkA. jb-t jp j*sis cjit 

tpl JMSjW »>• vV ^ >*^l J* *ito J« /^J f . t ^Wlav*. Jb-T Jp Uit 
J^ J bjjj ^^Wl J*t IJd Uij **j~> m 4JLTL CUUI JU*^ ^ ^Ju 

i' 
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^» j t /»jy-JI *1*JI ti **r j*-A' CjljliNI «JlU tj -*-» ( j*jj«JI i^onJI jj^LiJU ) 

j£i Jp lL*JI Ol^-j* \y Ay^i Wj! ^ilc Jp (\\) j£i J*£i» j 
J>-Iji1! oJU -j^o: j . 4JUII lJu&Sj J 5JUjcJiI J^loll **^£ i/U Jp t vW 

<Jp (J»^jcU 4»Jj Ol>-yil hoAy <_£* lL»JI jp Jj!U»*JI aJI^I i*$llj 

^ J*I <s- Jji-J.1 jjUa J cLj>JI pub CjJU li| Ul . { j^.^>^ V^: *i y**** 
j&r tT c d^JI SpLv x»j is^l **^ Vif. ol tj^. ^"i* «-jjiWI tSjiJil 

** i_-**ldl Jkl&II JilC U SjIpj . 4*» aJK^Jl! (jiibj JUilJllj J^aSi t)t T*ijT 
*LJI (^Ijllj J-xdll ji^cII ilMJS'j t vi^J" V^' ^L^ 1 ^-j* lM 'V 1, * , ' L, 



AC&ERHA* ho' 

SCANNIIku AKD IR3A01ATIGN of THE LIVE* WITH RAOIOISCTOPCS, 

AMER J SUK3 112ll»>7« SEP 14 

HU-l» 1*1 ( H.IVEK 3ISEASE*/ DH&HOSIS, aLlVER DISEASES/ 

RASIOTnERAPYt LIVER MSOPlMKS/ DIAG.VJMS. LIVER NSOPLASKSf 

RAC:0I-«C"*> "t RADIOISOTOPE SCAMfllfcui RADIO! S3T0PC'/ THERAPEUTIC 

USE. iIVIC. (41 

»«t l "«-< MS 

CLII.ICAL AND EXPERIMENTAL USES OF RADIOISOTOPES IN THl OlASftOSI* OP 

CA-II.LR. 

ABiR J SURi IUIUM, !»•» »» 

■snt N&0PL1.SHS/ diasnosis. erain heoplasi-^> oiag*3M»» calcium 

IJCTiPLSi CES1JH IS.3TOPES« DKA/ HETMOLISm. ETC J.I0PVA1H1/ 4 

OUiNOSU. ?LU:<U.M« • 1/.LLIUI, NJHAM l«|« IDOIkC ISOTOPESt 

d:aui3Stic. lher aeopla^; 



•KED?LASMS/ DHV)05IS» PUB! 
»C*NMK6. RUtlJlW-i SLLCK- 
NlOJLAlMi/ DIAftNO^lS 



ADAnSi ilDi HIHNEDV TH. PIMVEI 
COVARIUn OF THE THVR0I0-S 
THYROTOXIC AH3 EUTnYROIO PEI 



■ ul H ^ ^ " ^ < 



FRONTAL LOBE 



oralc cc, pfalzhcR ph, linell ea 

IHTRtCAVIIARI IiWABlATIOn OF MAUGHAM 
Brain UMuiS. 

4 H£I«I0SUK& '3:«2a.3« t MAT AJ 

A03LtlCEHCf , •ASIRCCTTOKA. •0«»l* 
MtOfLiiFS. .CiSlJi 15CTuP£l, >»UAA HAliK, 
COf.riNvPE.l- 



HATHMrM LI04ARIU1F 



jlilln J* j J jj Jp j^oll ol>> J- t;P ( n) j5Ci 
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I «u 



jU-i Aki^M ^.ljlp J oUii Jp y^\ U j* sjliNI til j,£JlI ^ 

oL^jl jwl J*—J L» SjIpj . ajjI^-I ii»l>-Vl OUyJl jI y*l 0U-U19-I -^p jwdil 
ofjytli Jili j£i J « •jjJLiizJLl CjU^aI O^ » SjIp «j9_,ju ^plj sJLa v!j*JI 

ciJlJb ) . JJBjII oUL ju*> Vb- lJu^I U JiU. c oU-^l ^^ J ^iJI Ai-I 
oljUVl ^i Uu t jr i Jb o\ JJc~* est jl ^a^ll j\ (jJUJl £^UI j£c 
o^l^. o>-t JJ oi^t <j3lj 4 47l.£»l olc*j jis JIlj SJuaJLj jJlJ^l, Ih*»U^I 

iJi>.i y»-!Ac Ll-i ^_ j, oi >ai j .^wL^iai ok o* iit* iir isu . ouui 

(Joining or Welding or Brazing or Bonding) and (Light metals or 
Alu min u m or Magnesium or Cadmium or Beryllium or Manganese 
or Antimony or Bismuth) 

IJLL £& <# 1 ol jlill J tfj Cai ^UlVl, i^tfl OUUI ju*I^. Jb4 JiUU 

suuiii u~i . ou>ji Juayi djij ^.\j\ £»ji ^ jr i^k ^jk, J» 

J, L>5btl V 4iT IT 4 udU-l UT J tlx iJUJl ^ j> c^U-l ^^ J|| 

OUUI 4^.^. J<ii U iSj*-\ ij^*iJ t ^rb JSCij 4jM>M ^ i^i c J <yT V 
^V (oUjUI^UrjL.1 v-f ) 
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iy> Ut . ^Y^l ik,!^ S*ipaj Jjtf J$Ci J jUJjJt o}U«-J OUL ju*j* Ol>*} 

oUUI -V> ^ JjUU l^UUi. j ^ t uWj Jp oY^I ik-l^ 5*1-^ J,l» 
ioUjLJLI & d^J fc'UI oUWl j Oli ol^kJJ JUcJ^l dJl aIW- J ut . la* 

<L>\Ji Ja JoUiJ <i-s- l^lj^-l J^ t -^JUtfuJl CjU^aI Olc- j£l£ J^J Jll 

ou>ua) Juavi clji .yijpSi VU s^uni ju, i ojla sj jijii jjUjIi o%»«jj 

il*Ji Oil* J JU; l^i l^L. SaliVl ^SCc d~£ c f Ul OUUl JLv» j^ ^1 iJ>Uj" Ot 
Xp^-j ^jj <tf ^.IJI vloJI OUL JUtfjl jSLil j, AJli £B Jpj . «-ljJI 

^^uL iLu»- c oUii Jp- _i**dl J tjULJ lj*^ .jm* Jl* aW^^I J\^c-Ij J-iiflt 







r^x 






Juxjmi iiJij ^ijJi ^l>j\' Cfj, (3jJi 

Ajji *^-l_jJl il^Ji iuJSl L»l . Lx«J &j**p l^TUUi* jIJlI oUU.1 «1)jS« U leb 

j#>d\ 7^'AJ , ~-5^ 5-»U*vaJI 4jIp (J y r .. /7 j t)l ^UjJI i—»ULj JUo^ /\S*il ^ 
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.j^lyr *rl jll d^>Jl OOP J JU-I -Up LC bUal JsilUkiJJ &J&\ ^ 
JUiVl CJI i.Jb^ Jp Jj^J-l i^. J»j> <j u^* 11 i>* oir U .J ^ cf'j 11 -* 

aI^SU JJLDI tl^Jl j-L-T Jp atLSJI ia-U-l <k)l ot >^/l *»\ 3 j . J*J> oUL 
5*Li53l J! _yb& If' I VI OU>tJI Jl&Vl <J~JI u^l>^ 5 fr ^-" ^ ^i*il 
oUlSCl Ji ^b* £>-IJI J>JI ,>!>?*• < ,^-IJI *^->-J V^ 1 ! L. Jb- Jl 

l^y ij^ if t ^SlAl Ja£l Jp J**J JJl jJiJl l*U& J5I £y-^fl Jj^jll 

^& j» J jt . fi . tJ . csT J J*~ 01T cS^ 1 L "hn (1958) 6 jl jCmj 

• • • 

aii . oL.jl*Jl Jlo'Vl viJl i.Ji>- x-ai; ,J iJj j&M oL-U-l Joi^-I J 
f Ui^l c Wj ^Jil! « Jl^/l 5_,bl oUjU. ^ 1& i <j l jSCJil ^ JIT 

UK <&>& a* J^ 1 u^* 11 u* <« cr'j" ^"c 11 ^J> J *JU-I j* l5"j 

< tu^. \Y cjUt»l obMY Ji \ ^ Sjup^I Js* #^1 fl JU J _, 
.jMJjll ^ £i u t5l t V>^^t oU\>5U ^bf \ Y JJ1 1 ^ «J»>*]| Jtc"j 

«,>« tr j^ r ikii j>-a; ji jjjjjii vjui^- ^_, . ^ihi owJi uisc j\ aai 
J*t ^i est 4 ^i ji ci^j f it: J uul 3 v ^ ^iisj oi pi ^ o»r Jli 
cP 1 ^V 1 ^^ «i*u. ^-j . v-uLi 1* y*£\ onaL i^jt iiir ouiUa,. 

. JJiJ.1 ^»| oU- AijL** Jjii. ii JJ| oj^. Uilapl ^ 
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cL»JI oLLf ^^>.N ^^j- JJ/ ( Y ^ J<Ci. 

j fcdlj v &H j- J& (YN) j£i J flfeU iijljll ajjjl cJi-T a5_, 
te^ji ■jjOJiJ.I Jp-1 *\^aI olc Jili* aaj^II aJA diU - SUlvL* x&j . (3 iiillj 
iftWI ol>JIw*U j4 £->- t 7 \ . » U \Y JL*uil oU£»l ^bUi- v^i u 

^ OUiiiT OUdiwi* -ijj OS c A c V t Y ^JjoiiJ.1 oU* c J*! iL«L ■j.xJj 

■ ■ . A c V ' Y ■jj^cJlI *j* J^J L^aj' f*rj^ 
• JjJ&WI V" 1 ^ i ^* il ^^' ^WuJa,^! -J^-l ^yLlJUci'Vl dJI^ . 

J* Ij-'UUa-j t^Mrl f't*^ 1 <^ J ^" ^.^ fi £~>- ' aT^I AjP^jLI oU\^aVI 
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iiljliNl jI>^J j-x*., . <1£\ 0)^1 l^" JJI OlPj^jll, 4*15 ^ ^Vi^l 

iUSj j^ Jit 0j& ot Jb-t^II JLiu~JiJ JLJil (jpl^-l Jb&Vl >LJI i»0>- 4J&S 
►Uiill ^jIp j ijJL-l a^jUI A^yi\ SjbNl CJlT_> . J>-l j£ iS*jA\ Jb&Nl dJl 

SCAN OlC ~-b J/ ^p^- JU£l do 5 *Jd- fJjS (NASA UU ) 

i^iill jS'jll f*Ai_> . ^-"Ij*** 3^ (Selected Current Aerospace Notices) 
IaA>- National Technical Information service (NTIS) Z^^ j^cll CjUjUJJ 
. jjidiji^lC. Jp JJtt-jJb iJai 1 ! 0\<J1 J uiT^iil Jjjl j^irr- li^ 1 ^-» 

.Selected Research in Microfiche (SRIM) 
oLiljjll -y jOp *\j&[ J jjjlb c^yr 1 Jb&^l <1JI j-t^ P***^..? 

jefc—Jj . OVUM ■^ (*JIi j*p j *\ch«1I iJill Ip-j jtj^ndSj * j^JA Ap j c ^j yrl j 

tit*fi\ <^J* J c^j^l r&V ^^ » ■a'J* 1 '^* ^ uw £ ^J*. V*" J 13 ?-? ^"^ 
3JUIA Aj^Jl^L-l .^j ^j c Jld.1 J^ ^Jp «Index to Dental Literature 

i^Jl JL.Nl jt Nl . U.liM iJJI objjaJI J jt oUlb JUM IJLa, J i^«^ll 

jjS3l Jj^l ^JP c?_jlali d->- tJlidl &Jb ijji -Li'j^ -5I*ApN If^J ^i cP' 

o^it c^^j V^' UJIciCilijjj i^jli* oIp j^JuT i jjall oLiljjJl 
«jUp} ^j ^i* «Index of Rheumatology r jyl*jjl <J*Li^9 » t ^11 iJJl 
l jwC; 4«*ll 5-1^11 ijyi o\iiJ.I f ji*j . rji'^'j^ ^^i^jL'V 1 *^' H^ 
c . 4j^J.b (jJLUIl nUapill ■>• ot-ijAill iIj^JI (jl^ «-• J*jJJ Cfx&yj'y *' 
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<ji^" J^ -> -Jf~" *4JJ-^' ^i*'j^^. *h<»^-I cLa*Jl iL>«Jljw»l SIaUo* *Jj 

JL. oljlil ,y jjJJUjI ijj L J<U>.ci ' JU-I is*^ foj jr 5 ^ S&B JT jt 
i^jUl oljLi^L ^UH -kiJil. Jaj^Jl ol>^l ^.j . l^ jo^ll jJJI jlJU^i 
JU«U d\W iUlf djUl j>-N t2sj U^ oIj j»M «i* JUiJj a;1 jist jSCi .w^j 
iJull ^jll *k™iJi J-.y /c , dtadex Medicos ^gjajl vJ»U^Jl b ->U*|J 

A*- c vUAo* ^ j 1 - 311 ^r^ 1 ^^ til ^y^ 1 ^ty* ^j ji**^ 

ijjaJI oLSIjjJI ^.I'jJ SjjUl ^.^1 ^j . l«*ijji'j l»j^ **•*. ^^ 
. iityt -tUcll juU tSij iitat oLil jj SJUl 50^-1 J\ SjLiVl £t>- jU Jp tfjJi 

: J, U U jll oJL* J*JIj c l^L, Jil Jfcll l«Ju* f Jit U >l <>. j&X JU-I 

. oUJjJp 

aUpT Jp tf jk; JJIj JOdl J fflyil il^JI oU^ J j^ t> Sj^ll - V 

. 4*S'^ OlitAp 1(Jj Jsuy (_pl iliUUxvail -y 5 jvS' 

N'Y 
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.(COM 

tix-j ftkJI & SiUVl J~o «Ull ijb^l oUUI ^ Jp SjjjiJl_ o 

. LU *j>UN f lkJI 4k£J^I ^JU-^UTj t ^ j£i, dlbj ; ^ isV$\ 

OtiUa, Up Jp Ta£p| oUoi^ ol>->l j, j&\ ^ J* SjJUJI _ *i 

Jl V^JI otiU^I Jl>^>[ a^ij ,1^ sj^ .j^ ^j ^qi ^u, 
J»ii£ji jijpj J 1^ s^uvi jCii ^ 0W1 ik-ij, s*iyai 5LU- jKit 

;a *- , Ji S*lj-H Ji« J^5. J oUUl Xsj. ^j ijrj; < £j.\ t> ._ v 
«»j . will y^ a^l oljUl J Cj\ajSA\ oUa>- ^ai- J ^,\J\ j\ 

J*W JP U* OUm Jp j#»A\ ^U Jp U.UI i^wiJl JkJl ^ ^Uoafcj, 

cjU-jilj o^UaLl oUI^V 5U«ii- >"T i jl^. SiJL. Jp J >(/li JJ J . ^UL» 
kj.JH j^U-ll oUjU ^Ifej y._, t p.jJ'1 |i* ^ yf^ j,ifc, i^UK 
lil^J 11 u^.' (EMC dljji) Educational Resources Information Center 
i-Jyjlj* OpTillar . Mathies & Watson (1973) dj^\jj ^IfU ^bT 
til&Vl ^iJI jj^JI -j^il ^<u-l Leggate (1975) aIJLj Mauerhoff (1974) 
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^iu ULl yilil JaA-l jp lJL>u OUsj> Jp j#>dl Jil i_^-U» Jlii c OUjUll 

.^j d\j <. aJU^I <1^JI J^l-A* £*>- J Uai* jkJl j^c C)t cL>-UI Jp jju* 
^jIUjH /«j»>- j«>-^i*J 0' CjULJI x^ja ,_}jUu IfULi* -Up u^. <— -^ ^f?*^' J***' 
*U« ^Lil Ja^l ^ IJUj oUii Jp Jii4^JI f 1& 0i» t5j>-t SjLuj . 4^tJil 
X^3\J.Ji Jp Sjjj» C«!3bJ« dl>ol «-vj*y *Jl tf~ noninteractive JpUJ j*p 
^Ji^jp N 4lt liili J| j_jw»1 . nonhenristic ( c£ jbul j*p ) 1^*155" *£J vl^xjl 

. *-iL>t Sap Lc j j *bT sop Ji Jtc of (jSOr plxJI 

^ <it ^IxJ jSlc 4it <J dJLi N \* t jJljll ^^o Jp iSjaZ <>ijidl 5JLP 
^^jo cJl Jp t tr i jiJI 4*LF J Ijili t JLii-II l ^j 1 li| *j*JI ilp J *ub* ( y> 
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fl_kJlj JUcJU ^ jjilil JpUJI Ji& if £ heuristic ijbul Ji; 
jlCc lT t iu^JI ib^u-Vl ^OS; L.'l£.l j i. ^ivajl ^iJ L.'I li" t interactive 

^L. JU;} Jp c^-UI O^T 4iJ^ J| « ^illl JaJIl Jp » ^ak^ii ^_ 
Jjj&Wl *_— U->_> t A. : l^p«i-I jj^ (^oli oUUI juo^. ( « « Ja£l Jp s > 
d^UI U» 4 j i i> Ou jlj^ j£i Jp il*JI »lj^l ^__, . jl^ JLl IJLa Up J^ tfJIV 
^xjl IJO, . jf. Nb JLrfNl J ajJ 3 J&j c ( Jj^Vl v-U-l ) flkllj. 
. tfjjUdl jT JpUJI ii*» ^Ul J*^l Jp £fcj- jLM .& Jp jlL U UIp 4i'I» 
i_-IU ULI aiUll Jl£iT j>J jj^t ^ f Uijlj d^UI On J^bcll jio_> 

. JLa^l ijjk^ SkJj, 

iiUj . jj-xill JiiL.j iJlOl aJ Nl JUL. t JLibLl ft a* ^ DUjJj oIpjJ *1U j 

vi^yi pj&s-jj . ijjLcii 4j^» 3% jptai uis3i aJ null, yu ^ *ljj 

Lit ^ Ufcll iUu-l Jj^-J 4J ^_ ^jji viijJl J t ^i JLtf>U ^jULI i.jl 
Lit J*e, £*UI t)U ^.JjJt JLL. aIU- J ut . ^Ul JL& aJjjII oU-^I Jp 

Jp f ikii jjljj d^ui jsuj j* jr ^y, ^_ ^ t ^-uii 4>.ji ik-ijj 

tiaJill Cathode ray tube (CRT) .k^il i^iT i^jt Sj^^-T Jb4 0^ ol li* 

iilb J>«L alj OiN 4JU OL>Jil ^-jL-l ,J>\jH 3 . plasma panel i^^ll 
(*) • U>JJ J>A iiU Jp ^^u L JT J^s^j Jp jjU apUJJ ji^ ^jjl 
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<~? o~£ J jU «_-lU Sj^t aJ ^ t^JB Jil ^ J Q& 6t .Uufl 
^1 JLLJJ -pi ^^ . JL^I j* lJNTs^p / otu SJp a* Jp jt c JLH 

J t JilT ik-l^. c_— U-b lot. JaJy. <l)t JU.1 £*? ,j-* J ^ ti^- 1 u~* J 

jt .JtfUl J»>>- 4k-lj. (JtJl iidlj ^-U-l ui; JU^» V fi ^ ^J 51 



Jt>*ii¥ ; r J "* i; 







^ ^12 : Vjj^ 1 «^U*I «LiJ J4& p-j (YY) j£i 
Lancaster and Fayen (1975) 

heuristic tf jUiNl j\ iSjj^^ jf JpIcIK' OUJ •y Up J% L^ Mvii j 

.Cijll *U»I » uoivJL ^jt U UU yiUl Ja^l Jp ^j-jL.^1 flk 01* 

»U-»I ItLaj Cijll /»Ua>l ^«j . «real - time ijyiJl » j « time-shared 

.CJjJl f USL Jlvoi j . JS5=— *i/l f bf 51iu- 5kijt 3Jp On v*^ 1 JH^ *-"'-* 

*l& OJi c 4*alt Uijl ISIj . Jiil> SJ* Jp J^l ^»«=il ^j £JjI J»W J* 

>|j£~,!>U iLUJI JJ&Jil Oihll ^ iJp J5^ -^ J-* Ja^l Jp Ci^l! (LsSI 
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JixJ <&j>»* ^Jtd' M^f ^Jt*^ (*■>*! _? £»ULJl ILu c_—*U-I <jl ^J^iSj y^ 

^all t ^\1\ JkU Jp fe-JJV\ flbi' v-T.i-J Oft OLa-^ll ii*. J <^J4^ 

«_«*U-IjJJzJ.I Jvai du>. : Log — on procedures L^jll CjUIj^ > 

c TwUiw laJ^-4 ajl^L 4-ij »-Jj*ij c vj^- 1 ^"Lll J*>j* *J& ,Up- isJJt 

oL^Jl^J XiiJ.1 jj^i [fjj : Search negotiation CoJl iJjLu - Y 

<5JJIJSCiJl UJ^II -jj^ l^j, : Result manipulation «5b)| iLU. — r 

. 4j| pJUJI 4j * jl5j ol J^J. 

.Log-off procedures. J^iJl oUI^ _ £ 

j* r ikn «* u* ^ ^ai jj:, j, ^ j ^ j^, ^ ^ 
jisc « ^ ^f jp 4 f UfcBj j^, ^ ^ ^ jl ^_ | ^^. ji$CJL( ^^ 

«Search Statemente J^.\ ) g& J^j, ^ . jU , ^, ^ ^ j^.^, 
U0» Jll ^Jl ^ ^ aw J5J Uij r llbll J* dlST . ( i^Jl «^ Ji 
■■. («R-ogram g-U^tf?) PROG jU^'ill. 3^ f Uidl 3^ Jfrj : LfeJLi 
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SSI 


: PSORIASIS 


PROG 


: 192 


SS2 


: SWEAT OR SWEAT GLANDS 




OR BODY TEMPERATURE REGULATION 




OR THERMOGRAPHY 


PROG 


1, 107 


SS3 


1 AND 2 


PROG 


45 


SS4 


3 AND ENGLISH 


PROG 


27 


SS5 


4 AND 1974 


PROG ■ 


12 


SS6 


«PRINT» 



*>}* o* ?*J J* 1 -* -i^ 1 -^ 1 ^rj^-'f 1 ^ J £•=*• ji> Ju« (tr> j&i 

. System <$d\ y^ i—jx i^l^l ORBIT ^1^. 3 ^U -^ 
Development Corporation 



ijl Ji ^PSORIASIS ^JkUl JUtjl, Lui t J^JI J ^JLI Sjl^ aptj* 
j«5 Jl CUlL^aU j* ls>y>*. dlli Jbu c!^UI J^U. PSORIASIS jJkyal I 
j£ Ol^Jk^oll oJa ^y. tft* js^ j Ol c£l . «-t-r>«Jl J 4^k- JSlJb ^» < ( OR J\ ) 
. Jkll ^JUI 10* ^b JUj \ \ ,y «i oUUl ju*^ of. c oljJ J t SJl? 
f Ufcll Oih» < f-4-l 5jlj^ *r.p **>>•* j V-^l **j^r <y J*' J «C£AI 

J-i^j" il^Ul JjUJ . ^1 Sjl^ 4rji JfcJ, 4JJUaJl ^, «%Jb j^ u 



w 
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. J#T jl JJlfi ,_,*/$- Jjii-J jl c £Lj j ^£p j^b iv»U^I OljLiNl fJ'jJ* 5 ' i£ ■^ a *d 

ii, ^t jU t Lf^y JliS" ob'ijjT ttfjJl do*J 4*JUI 4i»U»]l •y ^. Jl Jpj 
J*£l Jp ^U-jL-^l ">■ j lL>JI CjLLP *I^>-V SjLuU AiJJl ^ jt, 4S\yrl 

J Jy^JI jkll cJI^J Jjsj Jll 3*111 i>l2JI j- TjJp U ^^ ^i . ^jtUI 
JJ*j£\ jjJjj/l tj£Pj**M ~» j£L«Ta5i c e OIpj**M*L » Jp SjJillj c »^»«JI 
Jp 5jJL2JI j^ M*ii IjL* c itlU ^j*jf udj^ ' ap ji^l J»j Jj^i-L il^JI (j 

J J>-lj ^JWw jUij} Jp SjOill d^UI Jlill la* J £^1 -Uijl _j^ 

^ *JLa jT ^1 . SJ^Ij ^ «i^ J (OR jl ) JuJI 4»^p j| (AND j ) 
5^11 Ja^! Jc lk^ j* jtTI jUib ^i^ui ^^Jfy Jll ^^| Vc}\ 
«Jki, iu^» J* oUlk^il «0* cju J»jj jl iili J* ^Ul J Pj t SO>-l^l 

•a* jj^ai j*i^ i^uii j^ji _,T c not j or _, and j^u sa^-ij 

(Jlill J-a-.Jp _ c + c * ) 

:«JrilUbi 
l»XJj <Lu~. oliU tf* ^ ^LLI J*U| Jp ^s-^Vl ^ JU, a^j 

a--j tst jt aijL.1 jp ii£ c ciji ^ j tu „ tuijji ^^ji i^, j^^. 
f c oujjdi ^u:i Vj ^ai ^jii_, t jis^i^ui ( Yi) j<i j w^i 

oUJkUL VI^a tftt ^p SjU Ji53l ^iUij . a.£j, o^u^, ^^jl, 

a- oi^cp odii ia» j ^ji^^ j<r c ijtJ oU yi ^^ j ^j, ^^ 

I * 
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Ja J*£S J!il «. iil jjjl CjUUJI 4_J»Jbi ^Jp t OULJI Jus>j* J iiJj j£j A^JJli 
X^J^uw oU^I ,>^ J J~i5 ot ^ l^t lT t *u£j| Uljjll SjLiNl Ji^fl 



Index j 



Invaned 
tilt 



3 E 



Unit record 
fits 



] 




I 12 


37 


1 13 


45 


1 14 


83 


J 16 


176 


n is 


701 


1 17 


224 


|18 


209 





90 


57 




91 


82 




93 


94 




S3 


108 




94 


176 




95 


234 




96 


379 



82. 





t 


and 


3 






57. 


■nd 


27 




82 


45 


94 


82 


108 


176 


176 
234 
"379 


201 


234 


309 













»82- 
176 
224 



£^J>\ £*JI ^jdj (Yl) J<A J ^j^l uiUI oU 6k J^jJI «ftl ^J 
**>-ly:. *1&JI ^PSORIASIS jJLvail vt^UI J^-JO Ci>«i . (Yr) j£i J 
W ij^-j, OtjJ i!>\} .->> J c iI^UI J*£ b\ £±c~i <i~*» jASJl «_ittl 
SWEAT ^Jk^iil c^^-LJl J fXi UUp- ii>J» (^ J y_ *t if . -Ok ^ 5^, 
i^UlU -u-ULl ^lljH Jl ^1 A^ji uP\7~£' Ok c£*J* ^^1 HA W- -> 
t5Jb-i J V r 4ki >l JSBJI r lijt J^-i ^ . v-^' ^ ti u~WI 5^ 
•Ul >i~i c Vhj W.» ^ j^* f Bj 3S5*S ijrj uk*J u^'^l UK ^j&j k^ 1 
i^ill jy Ujll oi* ,> £&W J ^ j op ^LH ^>j*i &fj • •iWj 



f *>•->• 
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•jjtfjll aJi* cj%>^3 fa JL»\ Jit5^ Ji t^aJI i « PRINT «^l»l » ^ I J^jo 4iU 



J Otilll JteS V£s"l Jjft iiiU Jp Lancaster and Fayen (1973) jjlij 
Leffcovitz (1969) ^^ JjUu .fJUT . ^ilil Ji£l J* ^r jL-NI >' 

titj^o: IT t Lancaster and Fayen (1973) ^jlij jLiOV cjUT (i^Lll 
Martin (1974) ^yjU «4pT ^yu J .kJl oOa »^-^Ai TjL£l Jf] "L^j 'jj. it 

-Itu o^j U S^Ui . ij—U^II p-'tAll jj^u jljjij *l ill lJu J ,_j^»j 

a^ju ja? iU.iw.li . i/»UH SJj&l <&) ^y Jp- T_pl5 ifcUl Jp f-l^-JL-'ill 
^aUoll IJLL ii-tdl oUJkvall ^ IkJI ^yu ^iiSCJl oUJWdl Jb-t Ij****. 

Jj . ^ lk!l J J j^-^ V £*.UI 4JUil tfJII jJkv-i! OIT lil J>. ^^Jl IJU 

4 £*.yi <j>oT ^ajt ^jk^jj L*uj» **-uli oujl^jli ^ ikJi ^^ aIuli -a* 

i;^» *lkJI &J CJ15" li] U iJU- Jj . -el*! oUJjj Oji j^j »Jkva)ll IJU of V| 
d^-UI 015C.L 4$ ^ <. JkJLI l«Ks J l^y til flkJI OlC-Li \Jku. tjjj 

.Ttlkvail IJU *j J jj <v£JM (^y>l J— LJM t /» r ^' 4>-4j ?JLk^t« cS "9 4-JJL t_Jiu 61 

OUilxvoll Jb-I J>-Ji Ol <i^>-U) 4sla—ljj ■j^OCc yaJlI^U-Jlj t Liku jl 4-jI>«* 

«jl^kv»l Jf« V^. ?dJava*U Ji*il J*jJI J^J*^ t)' 4il£«lj 4Jl c5' ' ■ c ^c*'> u, l (J 

iajl (j^u (J ■ l.C.«, JJ jjS*ll 'yj . f^JUll At->1> Wi J^^JI Tcikvail J-^JJ 

. J»-\ j ja\ ila*»ljj *~*>>?\ j<**l ij OL>JkvAJJ Jj'IS' (j?yi J^JLJ Jl>-^ 



^^^ 
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UU* ot 4^C ^lall jA jt^ij^i - jfbJl 5JLU. SJ^. J 4l A^hLlOljL^Nl J. 

dUJT . oUJ^x-ll jp 5Ui vbj^ 1 &W$\ <> J*a£S «jN o}U*-3l f 

^ la jj i^y 1 J ji ^f**-*" j^*^ l£' ^^ ^' J^ u**t ti 4^*-*^ u^. 

«i£ ^Jl JL— I J» J-r i ^t JJI Cj^LwII ;lKJI apj^I ^t tjfcu ot 4JlCi; 
3L*\y m JJUjU tSy^JI <Jui£dl Jp SJU^AI JfcM Jp oVI Jp- M>l Xj 1 

jXJi ^1 01 j^-i ^ aJU-i oJi* Jj . i>JJi will ii>J la j jjiai J*£i Jp 
i^U^Nl UjI j£c if * oYVl iL-lj. s»i^ Jjis j£i J jJlijll iP_^ 
oy£JI £*+■ *>J*. oUJL. Utf ^ c ^U^uJil ^ JJUjU «>KJI o^JI tf 

Jtjs- u» j 6 iUjL-vi «* i» j if.*? J11 oysUi dJj ijp \c» * u^ 1 J •^•j 11 

iJUj . (•) 4>U^I j;p c*\j£JI j* Ujjpj olj^lj o»WI J»jj^j jJL-l 
sjlSLI Wll Jp JLwJlI f UfcJb ,y>\£-\ <->J&\ ^' uh ^'j <£j*jr M*\ 
cilLI J-iii Jj^l flfcH J» . iW^ 1 ^ t> JU;: * l, f 1 ^ 1 '. cy 1 ^ 1 °Ji tu ^ 

Jp jui, Vj L5li alii ^i* tiudi r iwi j ul 4 -ka jiBjJi f Bjt Jp v^ 1 

S>3I Jj tft c ^1 J 4-KB aail ^1 Jp JOj U Jl AiUVl, JSBJH ftfjt 

jJlf ^Ql J*Ui Jp i^jiJi 4iBl Ji; d^j . >Ji J i\KJi ^j >Ji ijj 
^U^ jj^-i lap V.* *«BI ' «k»«^jt ot j«- cS-ill SJJll 4»BI Jii *1^J UU" 
^ ^Mi ^. JjUS j . ij-JJl Will i l^ ^ jkS ot -^c jPl 4JU*NI i^JI 



»le-^flj SjLi)ll »le»fc' ^>-T olS J^ J*iiJ ot a^^jl &UI J *r*UJl .Jil j^r (.) 

< ^s-J3LI ) . jJI . . . VVb *h 'r'j^J ^^ J ^j^j 11 



>\Y 
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: 4jc jt; 49JL 

J)l dlt jJiUll JaP Jp oU^dl ^jL-N l^t U c-.jLf *ail CJlT U j 
. \\M ^Ip JIj>- M.LT. U-j.Ij^cOI (jJj* UU O^ Kessler ^f l»l^t 
SOJ f^aNl Ji£ jtTIPjiJsjyJUj ^Ujiill J ^ij^dl >-£" fltJ jJs a»^ 
t ^-^i ^SUl Jiill Jp Jljjjl £*JI f U fit; J jl ^IkJI la* j& Ji c iJLA 

aid < d^JI ( AjJLjUxtl jjp » (i^kll u( aw Jp tvijl t5jkj f UaJl la* OlS~ Ulj 

*t-jl jllj vrJU CjblfJL.NI <JUt& ,j— 3 t»j i»JI .Ijrl jOl ^ OUT 
■ tP^j" ai->^ ii SjjIjJI i^-bsll Cj\JKJI Jp o^^pI -jp Mvii t v'jj" 

4**jSll SjbNl 4JLSJI i^JiJI i (Remote Console a« jp i_--IU « i_J»U«dl 
t \ 4l0f U ^ UiJl cjjUi ota, a»^ . (NASA UU ) »Ui!l »j1pj ijJLI i>.^UJ 
L»U ^JUJ Oj&j f U* «~*& fl» j»j . \*\*l*V ^l*> *y| oik J*l£ J»* jl <it Nl 
aJ aJLUII g.1 jJI ip_^f Jp \j\4 JjvJ-l j^c Lf t otfUai a^^! aT^S 
t UIp T»lbJ ON Oj&j 7^1 aS^ .a^r^J ■y DIALOG ^llo ^-L <*jj>Mj 
jj.> j^ Ljjt J jZ\\\ JLtill Jp L.U iiCLi x^jA vl^ jOl j* q^I if 

. European Space Agency »UaiiI -U jjNI illfjll 
•j5j: ORBITC^jj! ^b <Js^J C->JI «l^, ^ t£j>-t i.1* 4p^*j£ ilb*j 

Ujj . oyll aM\ -w&I l^ai-JJI ( J*m Jp j^JaU ) MEDLINE ^Nall 
J Jo£l Jp ^U-^U aO jjTI ^a m^lp ola, JJI jiNaH i.a>- CJIT 
*\yr\> f j* TjTj,. r» * (>. J^*t ^ d^ e ^uli b»j J sa^Li oLNjli 

*j' JJ *i U*i' t)Nl Cj jjl ^*I^j J**x«Jj . \y-* fc^ Y * * • • » (Jp ai jj U 

C-^ (J ^a>«i«jJ -*-^« j,^i CjLLLJI jJ \Aj t^Jill Data Central f«llij Ul 
A*e\>-j c <a\JL\ diUUI ■\*fi\ J A ■y jap « ^aiti-.l aJ» c ( ijiJaSI a>JJI ) ^j^\ 
jlj\i (J>j»o U ^IkJI IJLA i»lAI " oUlaii-NI o« t>*j • <1>^^JI JL_ ^ J 
(i^JLSJl Jlst J pJ^-jL-^J »lt; y»j(Ohio Bar Automated Research) OBAR 
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•^j* y> j LEXIS ( _ r -«£j ^Ji^«j jjJJJT . jjUjI i*blj ^U- X**^ ejjju 
ObU 6VI llUj . Data Central g.Iji t ^31 j-syUil Jp JyU oULj 

fl d* ik,^ ^iuii Jbj:i jp ^>jj wai ^a ^^i j^tfi. ^ {j£&\ 

New York U^oj ^UH ol^Ul dJb JJkiJ oU^Jl «lk. J U oij 

oL.jU. Jp £^Vl Ji& «. .ktl Jp ^tj. jL.!AJ ^ j.1 ^b j c Times 

^y Sij>-lLl oi>waJl OU»Ua5 M^-jt.«l *UaJl IJL» Jj«£jj . ijUrl ^»U-Vl 

^x C^*W (Jfc>«-^Jl J-'y <*_Jl>- "j^ i SUsil jaUai.1 ja Iajj^j Times Jl 

.Sj&yS/l 5Jb>dLl Ol/tyl *Ut ^r J ytil jS'L.fy ^jJU-bJil ^p ^Ui t jsbll 

j^. j- ^Lll Ja£l Jp il^Jl ^^T ^.1^ oIp^ Jp JjvoJ-I jSO: dJUiT 

£* dlUS'j BatteDe Memorial Institute (BASIS ^jl ) ^jITJbJl Jb 

Infodata Systems Inc. bb^£i JiJ Z**. J*jc ( STAIRS J jo- ) .fl . i£ . i^T 

. (INQUIRE ^.IjSJl ) 

jvSjMjJS* CijJl fUSI jj-oL-l (Jp J*ju J3l il>ULJI Jw»j* C^lxJi jjjft 
voice-grade «_jtfUl S>Jx>- ikJ jj o!>Lju ^dUI Telenet dJJlj Tymshare 
oIjVjJI Jiw ONt c^-vl Jj]> c «i* aJiUI ijk^l ol£ji ^ai^Jij . s^jll 
OL-U-I jTl^ iu j J i li jjlj iL-^IIj IxT Ji boLfcul jp !)Ui < SJbcU 
Ja^l Jp JliUll Oj-JiO-J j. 7<1. dUJ j« >^ll_) t jj^Jl l^^j* ia ■jj&J'ill 
j. ^ Jit JUtfl oJlSo SJUll ^Ul •***'>■ til Jj^ -^ (> Sj^ 1 V 1 ^ 1 
O^Uai^l tJJlSj *; jjl ^.j .nondedicated JUUll ±>J*£\ *UicJ oJl& 
Jp <_juJt&JI ^jjji l*j>*; r yS J& SJLixJll C»L«-jU j* jS aJp Jp 

j. jjiSUi oua>. j. SiUVi <yiV! jOi j* ^t jua_> . V"^- 1 ^ <y ui-v<^' 
oli t5j>-^l oljjkJl jaj . ol^ill ooa Ji> tf- UljjJI CjUUI a^l^ 
^011 J\X\ J«Cl Jp WIjjf. j^Ua^l *lk-j jj«t oLLUI Vv ^1 l^i\ 
J JjbUj . oUUI J^y olSwi jjjl. ^ *^Ua?=- ^ i&i\ <*>j iij>~k 
. jZ[±\ J*tl Jp ^-jL-'ill oU4>- J *IU-j!1 ^i^ JbJl Jv«i!l 
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jpJLS J 5 jjJ OjJb- Jl 4 OUUI *W»I^ ,y S-slrtll SOpIS -j-j*" ^ ^U.1 
U\jJ\ oUUI JU*I^ us Jj^ 1 cf>,} *"' U* ^' <>-> ■ ^-M 1 oUj?: - 

4t^t ^ 5iU)ll 1*>J L*j2\ 5JaJl 4-iCil C^fcl Uii . oVSfl ik-ljj 5*1^' 

diB u>j . mo ^Ip ±a ( jjJoli j*^ ) t5>^i ^L^J.1 j« :>o*J jjJaU 

. oVUl 4k*-lj» 5*l^ai iLUJI oUlLI yljJ J J*!* 4J j*»j i Ty: JjJJ j^-j CjJ~\ 
oJa j* tjd* iV** - ■y jtrt *Jb» jt ^ WV f U UpT jjJaT ^ ^Ui Oif> -^ _> 
olilll oOa OjjteJj . oU^ULl oL«j^ (^^ <_5 Josl» j5Ci> J^-j CjLsUI 
*L*-£jl jt t_JJl £^it «j*>- Ja* J.IA y> U l^ 1 l^LtuJ Jt^- J ttj>«l.tjjli; 

jt ijjdl ^•'■A' OV£-L iv^UCl OLiDll dibs' ^j^aidl ilp J jftU 1^1* •> 

a-ply. tM 3 fr*^ WiDiams and Rouse (1976) jjjj J*U^ ^ J^ *tf U*j. 
ts?^ oPJ*- V^" J "^^ , «J» *fT3 g iSj^ij : oU^JUdl olu>- >roa 

^.j . ijip 4*^^ a>.^t sai^i oij^yi ^ j^\\ ^ai ^1 c-i^ui 
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: oYSlI Sk-lj, 5*1^ 
4JLiil> ^ji y-T J jU; J^J i^ jt a^cCJlI o£Li!l (^b-J jjjt -jp — \ 

. Liat 4LiiJj OULJI JU^I^. Jb-t jb*iL*l Jjjt o* 1 — V 

.J^tjp 

, iJ j Jil olCiJI i£4>j Ji> jp - V 
o^LSJSJ jl olCi ^Uil; iloJI J oUUI x^lj- ^s> ->* jOp ^U a»j 

^y SjIWI S4pU -^-jJ OJ^. illij t JjJll jt uf^ai tf jl-i.1 <> c£>T Vjl«J 

^i jjm jri> sjjoJi aiCiii d)is j» asAi jj o*j • *** ^"W 1 ^s 

cjJ>j >_^U j^JJlU *SLi C^-tt aii . Jji -y -uJL<i ja aj& U >pt CJVS - 
Jljj jjjl J^li «1^ *lj>-l i-Ji. 3v>y V?jJI oVl^l J Ow*-^^' CS 
Cj\^J iS^>-[ CJlf U [jj (■ U^l iJJI 4S}^>» 3>J° a* ' ^ ,l >«-^' ^. <J j»- 

oU^^kJlJUiNl dJI i.a>- ^ai-i^> jjJall jS'ly: iij^JLI Uiil oL^II ^ 
tL->- i oJbCl dJia Ji. j^l^i cy iJp ^ - 15 -? • fi- 1 *^ tr*^ ^ L ^ 11 J-^i 
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4-J3b i^U^l V^ 1 oli ^W 1 -W.I j* ,>. J*"» jt ta>-l j jjfluJ of 4 !*u 
J>\y& JJIS j c CiUll «i* jjp Tj^pI i l^Ua^- jcjG; l t I5lc ii~>- t i«-£jJ 
iUU-l CiUl^l * lJ&aa c AjJ\ Jp oUjUJl Jl&Vl dJl j ^-1 Jl <i*JI 

j£c OULH JU*^ jUJL-i 4ilS\J 01 ^1 . oU*£l oOa ,y Oou^il ^ fjf-j 
oltJbCl Jp «_jyi cS>^« olT li| U 3JIp- J *^i i jCl*NI ^ p>il IJL* ^jjJ 

IJU tfijj d-*>- C pV&jNI ilp J i i— ijU j CiUjUkl JU"»lj>i Jb-T L^^Jli ^1 

j£c J$\ CjU**j1I 34p ili Cot j£ 3 . ^JUtJ.1 CjU^a! £j\£» j* SO>-l j j£J 

J*lcll J ^jL-ty IJLa Ji. j ju ut jj^f. i5«i" •**-! (il v^' cSj^-* l^ f&y.id 
( SIDC (3*A*«» ) 4*JUII oL.jW.1 iLi _J?"lj* j jfU y>j vlJU^y* j?f _>^la> <^>Jb-(ii 

APjJall OliliixJI j^-S-f J^ I ■yj^i I* Silpj c oUUJl -W>lj* ^^o ^ ^"t 
c Chemical Abstracts iJU*XJl oUaii.i-lfcf c oU<ali«*Ji\ oi^JJ / 
t tS *uAl i3U^JI d j c Biological Abstracts « 4^-jljJt oWikUl 1 ^ 
OUU^I <JJc» iJliJNI oJU ^o^c jS'jaJ! u-^jiJ • Engtoeerlng Index 
4*\fT *J J' a j» ti' u)liK«i; j . jjwm «>ij *U) •jjJUiu-1,1 ■j>» ivJu jp SJpU) 

WW 
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^. ?)- £*-> - cr'J £*-Ji ^£*i u**> W J-& i^ii t ou>jj 
• jf>-^fl a>-t J ijCilT^II otiJil ^Jb-1 ilk. c-rfi 4jUji>- *ai oT :LJLJI ljU^UL! 
iSj>3l JjjJI jj^o (j IT c las' Jj . do*JI jaU* ^ gji ^t j\ c vj^-J 

. jjOJI Uf. 4*.j5JI iwiCll *JUk*r 
<1^JI oUl£,l JJ# t ^ J^VI Jp 1^1 olT Ujj vjlj>dl ^lj ut 

pi CjJ^j t ^IJI J**ill J b. oT J~* ISO . ^LU Jrtl Jp JpLfcU 

ja -qtA 01 OLLLJl iU-' J *bf} vl>o£ i *;T VI. t UU> j^a 4*J- <Jlj>- JL» 
oUUI j* J--LII Ja£l Jp f-l^-jL-Ml oUa>- j* «*J <d t5jz«« jcjUS •j£«il 

iouj i^^ai Sji^i ^uiit^ajiREcoNtjj^jjf UiJ oitoUj . i*^a\ u\jji 

IjipI* il^wl £~p- t j^l U* J S^L J\ Jvii ( NASA UU ) *Uiill plpj ijsM 

j ojo* j^t ^ i>j£j ^ f «u-t vi . *uiiu ;l jj^i air j« jj> ^p diB 

J«Cl Jp jjlall t^T ) MEDLINE jjVoll j.UiJ jO^JI li* J Uj^t S^c 
»1iUIJI JUol^. j^t ^ Tj>-I^ «^ij t^JUl j^tdl y>j (MEDLARS On-line 

a-^JlI j^t 4J j^.1 isJi\ jJ-\ ^Ui JVI biJL Jij . W SJ^dLI OlVjJI £jU- 
J^o-j tT UU" t &\e J<ijj c ciji^J^I ^1 IJi* JV?c-.l Jp tjali 5JJI 
OIT, . JJ -y Utu 01T U JS' IfTy j o jjUf SbT AiT %i iSjA U\jj Slat i! 
ijc-a^l OLi^II ^Ji C^xw»l OT ^lil i»^l Jp i*JI jjk; h*Ji ja 
^bJ)fl vl^-j a^UUI IfTUlCl ^-.j; Jo Sjaill 4JJI oL^Jtl & U>j 



UA 
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C*LL^ Ajrl tfl&\ Ji> o* ' ^^^ *W>£*li <■■ &s^* <&*> iSj&* 
. J-d j* if.* c jfll J* tf >tf j^^l u* > u ^^ J* 1 *" ^ 

^ a 6, oU» J* Js«*dl f 11^ jjWt JM ^ 4» c dB Jp JfcT j 
J>3l aL> ci>y^ olpj^ J bj~*t ji^JI i^jJI f jWI <j uw^*icU Jp 

j^CaJi aiCfe., . ^>i iipji *>ttt ij>i» o:*&li >~ > ci •JJ? ot 
^ j* o^u; of jjLU J-ui J* t^^ 1 ^ ^ ^ Ul ^ ol ^ 

« ^lijUi gt!->» u*i>* ^» J^ 1 J* ^ (M «>• ui**^- 11 ^ J ' 
ciHi ai «-^ T ■ ^ , J^ 1 xt* J ^ •>• ^ u* JUr V l : ' ^>-^ 1 ^^^ 

Sjb^j % j» J tfj!^» c^ 1 J*- u ti: > ,: •^ , oWL * ^. db * 0t ^ * ^ 



\\\ 
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J*£l Jp AaJX\ f\jA jjfi J Ji»^i alJU* *J OIT iSJi\ ^UUl j^idl \J 
<>JL_* ^A2; c iJUJl oUjLdl do jTIJi Sj«i]b JU-I j* \fj . ^Ul 
3*JUJI oU^Ull do jS"l>« ^-ixf- J* ^ *^1 ' 4~** ^j*»j *UJ l^UJb^ oL. jJl! 
ijLLt StU^I JpN ^-IjJI d>Jl Jp jTy IT jALLl JJIJ Jp l^UJfat ^ 
oUilii J tij jiULI JJ."I Jp a,j£1 jTI^ J^ajj.oUjUJ! Jliftl dJl 
Jjjoo IA ,_/»>■ ji CjUSUjMI ai* (5"^c j ' OUUi JLv5»l^« ,j>cSL» *<• u&f'j 
l*pj *>-tyj ' V. *v»W 5J jjSJ^I ijL*U-I S j^T Jp oJLa oUUl ■ ju>Ija 
^t OlCj, j . OL^JLI ^ J.J ^ydl vJJbi j&\±\ iJII Jp JUrtM 
oUM j- SJbljL. JUL- Jp Ta\^l jiULI Ja^l oUJb^ J •ilJLiNI oNl 5^ 
System Development JaJI ^ij^ 1 **«»_y« ^y* JST" AiJUl aJ^. l$>«Jij .Ill 
.liockheed Information Systems -L^S"^ OU^U* JlaJj Corporation 
,jw ^j .Bibliographic Retrieval Services jlj^Jl f-^-Ju-Nl Ol«J>-.j 
yU-£il vjI fj.\ 8 <*>]l aJf. ^Ul -yil Jp ^U-jl-^J WsLl OUUI j^.1^. 
EBIC ii j| ilil_iJUj ( CHEMCON o£+S ) Chemical Condensates 
J$*» Uo*u JJIINSPEC dJLJioUL.j( ij>;j3l j^Uoll oUjl*. jfy. ) 
(JUP^II Sjtyjlf J u ^aiuLl)INFORMp J i} J IEE Cj^>j^J\ jw^ 1 
a*^ ^p ^Ui c . (NTTS) i^jlj^JI CjUjUJI &yto f }\ OliUj 

. -tr iM W 4^o>Al V^ 1 -* ISI "^r^ 1 ^jW -J 1 **- 1*- 1 - J 11 ^Ul 
4*»l>-_j jAi*» JbljJ J j-lUl i*£l Jp- f-lst-jw^H; «-i* <i»ULll JLv»lj-» £» SaliVlj 
J2> ,y SaliNI C)t Nl . W«^U CjUjUI f\ys 4-p^ 1 £s\f£d\ J»Ujt J 
OL^lli t i^ayaicll OL^Li 'y I* jjPj 4-pL*JI OL^ll Jp j^CjiN JaJl ai* 

oL^lil .j^J A-JJb JU-I dJlaT _, c JuUI jiUll »JU ^ JLiU 5jsa»rtl 

l^Lii oU J!l JljjJI ^U-^l oUJb^ i-w> ^jiUl i»^| Jp ^U-^L-VI 
ip Js-t, JlyaJ^I Xyay £j& BRS i«— jll aJlA CJIS" f U!l dili Ji . ^ ^VY fW 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



BIOSIS Previews VuA\ tr » jjJI J>3fi jjWl : cs».» ^LM tilat Tx^ 
Psychological ^j-JJl j* oLali^~*j t V 1 ?*^-" oU«U«i«AI oljT^j 
t ( ~^JS\ J ) ERIC iJjjj t ( apIjjII JU? J ) CAIN of j Abstracts 
Ai'jjfr J ) INSPEC dL-Jlj (NTCS) i^Jj^ll Ol.>tJI ^y!l j?">l j 
Pollution Abstracts iii^bllCjUl^— j' (^ U^JlI ^UMjOUjj&NI., 
INFORM fj^i'lj c Pharmaceutical News Index iJa^l *Lnll iJsliSj 
w> ^ J.L_o •> pi ^ *Ji ABi Jpj . ( JUP^II 5jbl JUf J ) 

it i .jl-a ouyi ju»i>. cs i£ J** $ BRS **' jjM t.^^ 1 ^^ 

CfislJ **-ljll £*-J' •Ijfl *»& ^Wi i>& ^^1 ^-»J ^ »t*-l{.* ' 
-*^- J^l*- ^ c Jljjll ^L>- >-VI oUa>- h~»y &Jb ^ «a* oUL/JI a^ly 

: SJbll <JJl&l j^Up 

sal i-^jll oUt£.i j* aJi-o ^ &\ <■ *%*>l\ j\f ^a* d J^i jl cf^ 

. JUfl a*U JT jpT jY>a Y« J*** AJliL^^i oIpL- ^ Sal <—jLI 
w> oUa* J*s» J*wJI OIT <jT *i*Jb- li| : JUrtll i»>^ U& _ Y 
oJl&J J&: «# ( G l Jl J^ill jkt ) TELENET cJLb £> jp BRS 

j£*j tJ«Jbii ©JUbj : CjULJI a^^. ^ UUiUi JJI LiJtW J^-_r 
Ji. oJt" J^ ^iUtoN Jl a^t^l ^ ill^j . >N a^^ j- JJ_pJ^ 
la* OU iJUXJl oUliw«JJ i-*Jb UT . j^Jall^ CAIN Cj?j ERIC iiji 
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ui*> jr & ul- \ o j^i j^, ju jji; d^gi ji ul-jIj brs i-j* 

. ( jjail J i>*iv*ll ill- \ • ) ^Jall ^t!l O* 
JpL. Y • J jJ>- J BRS *«-. J* i j\ja ,y JJi-j OU^UJI £y> J-JI — ^ 

j* i^ir vi-jj i«Ji~ c JkCi jpts^ v« Jij^ *ij^lj j^-A 1 cyi- r 

. BBS a~— > Jjjt 

CJLlJ JU-sl Ja^ Ji> o* jJA\ oUL ju»>. J ^>JI *lj>-l ^- t 

.aJ>0LrS*J>s--j TELENET 

^ ■*» VYT t u^WI cij Jul£ »USu-b c i»JI 10* «1& JVrl (kj 

s JUri^l apU Jtu BRS i—> UUUclTji/jj o,YT 
. TELENET cJLfc f lJ&£«i iilSi 0^-1 _> jif>» 

\YY 
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u^l^. Jb-t J d^JI -Ijsrl iU£J jOl ,y & &>■*& J' ^. t* u^ 

oT t3 So:_ JiUl J^>JI Ail& 0i» ; JU3I apU j£J ^ TjVji Y • £J oJt 

dDi u^ t BRS i— J* J t^ ^_^ y a i'^i fi u iap Cf" j] ^ ^l-*"^" 
^!->JI ^ovaJ dlU^ j t ^ J^J iLJtfb JUlNl iaSj ^^ Jl &}>. $ j^C 

JLidl tl^j jT ivi»«^ i jl^l a*J oli JUL. J^L tij iii5cJl a***- ^\ 
^sJp d^L JSCJ l+jft i^\j[ lj3j*>. J»l>*yi y: & ^Ul j>J U 

Otj^. c^-Ul JoV -Ul» uXiAl fa* jJ>dj . ^IjJl t> v'jj" ^^.Ij ^^W> 

. i>-tdi ouyi jlu»i^ _ \ 

«JU jj c Ol»jLJt( oJL» Jp J^vasJll aJUai 01 *lo-lJJ ( J>£_ 0liC» <-^-r*'-> 

Oj^J Ot c UlSCiT O'ibil Jo i^oidil oL5Cil i*>U-j t oLxCH Jp ^. 
•jJall OliliSCJl ^ S^UVI J^- jWi OL^JLI oJLa ^.jUj IT 1.1c c i^-ldl 



C 4P 



^rr 
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JU;Nl 5^y ^L-l oUJ a^J.1 J-Jl uy <yj . es>-j^ J-*- 3 - ^ Jr* u^ 
oby^ Jpj oUUl a^l^ j^ jvT jj* JU^l ^y » J^J J^' 

ox^ 01 J*^ Jll w^ 1 ^y 1 ^'^ >~. i> •J-r^- 1 u^ 1 U* ~ ^ 

Jp ^Ur jL-Nl Ol.J^ ^ai" j^c «ULi.j . W^" u 5 ^- ^ ^' J * > " l = 11 
Jlittl dJIj 4^-1 ^ ±j>J\ *l/rb ^ Wi J* t^>^-> ' ^ ^ 

Jp ;^>uU OLilii £#y t5^l *W>ljll c>^ V*^. u^ 1 Jr*- Y 
f f JWli f Ull oU>il jT^. ^ jl j^-ist a^ljll ^a. g .1^- ^l»« 

S\ j£c U^t, iikll J vJUJI ^- Jp *L,j . *_JU. .--*■ ^IJI ^>JI J 
la,- a^W- Sj-m 5il<u oVa~ Jp u^jLcll Jp Sju2l ^^JWl jf j~U j-bs 
JT jl i* j£ i*tfl sa^jll .Jdtfj l> ii* Jl ^Ji If < ^Ufctt o* xJ& 

OUUI JU^I^ cJ»Jbai ^ilil ia^l (jp <J^»jll Jr* jt-«y O 5 ^ 1 »>• — ^ 
jl JSNU oUoiJJ ^Jl yil J £^jJ aib. J,> jp J^^ ^iiNl ^JUJ 
Jlili Jju- Jp <}£JlI -y tiiklb c5j^JI ^U 1 oL^iil & _&\ jl SJ^I^. 
cUjUl dJb c^J ^iUi J^» (> JUuNl ait. ^.ai^-i 01 ^af J\ >*J1 
^ i^bll oUUI jl^Ij* j^ OiJull jp ^U* ^Voltj jet" iljjij«ili o^ 1 ^ 1 
jf>ll d £A\ ,y 3 . SfiUai jJULI -LP Jp **ttl jT,l^ j. j,Vl jt a^-i j ,>.> 
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JiVl OU£, & J.\A\ J*tl Jp il*JI oUW JL ol i!U-l oa* J ^JWl 
<" c^ji-^l la* jjS ol oUUI iJjdl tfli&i j£c £>-j . ^-SLklb jTU-U 
J^l Jp JL^jVI o»L« Jp J^i ol ^1 J tf j:^JI oL^il ,>*J j£r *Jli 
JJt olilLI dtt* ^lil t>Lcll JU^-VI <y j^T jJi iJU5U t l^. i^l >tULl 

Oj^J jt ui** «$ J Ol'Ul Jw»l^ ^^-T 4**^ cjl y Sili^U ^£c _ f 
SJUadl oUu^l Jp J^J-I jS^il j^ Oj£j ol j^uij Ail V] t XJii-4 jjpj 5joU 
i-JJL olSor ^11 j* *]» IJLLj . IjJl *>-U-l jpj; Ua^ ^^ U-^IJil ^Ji* Jp 
c tSy-Vl oU>ll jTl^. jl oj^dl £• « oLJUjI J Jj>-aJl ^JiVl jS>JB 
«»-U-l xp i ijld! oU£Lll j* ^1 7JUJ oUa^I »JLa Ji» Jp UUiux Js<*£ 

j£a J «y9i *?-uii_j c (j^aiJt J a#>ii CiUUi -V'l^ ■y j^iSiji jp jjij 

ol>J>U cjJL. ^ SjU^I Jp c_JklI j,Cil ji . oY^I ^su-l^ s*i^m J,tf 
ijJUl i^-IJLl oV£-t ^1^1 OUUI JU>^. j? Lehigh ^U iwl£ ,_iUJ| 
^ jo V **T VI t J*M JlkJI Jp ^ tLisT j^ Vt Belfast c—UJL hu.[£ 

. IjJl i>-U-l JL^ OLSJUll oJL» j,. S^lsVl J~- jj-a; 
; <*»!>■ iiij ^JiVl jTI Jll ^ £_^ll IJIa ^Lo^ ^_jJa£ J*C~Jj 

c !>U icLSil jTIJlI Jp UL.T 4bl±i J ju*u oT ^Vl jT^JI j/SO: _ \ 

oW ^ jTl^ll oJa Jil fsA\ a* ^71 ^Nl OaAl j^ ol jlL - Y 

. oljiUl -y ^jxwi e;t, c a^UII iJjj^CJVl LJlilLl ^*>- Jl Jj^l 
(3 ^ jj^. ^'jWl oU-jLl J oUjUl oUJbi- jJU^T flk^-r 
-u^i 4Pj*f j Ji^i*^' i>* Ol** J ■>«*>- l# Ja-jdl; *Vj* {j* vl->- t i^^l 

. OVNI ik-l^j S*I>U Jj15 jSCi 
tYo 
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J TjUil ifctl JpOUjUI ^-jL-I OlO J^t ^ ONI ESANETCJUVI 

Space Documentation Service *Uiill ^ jIp jJjJ jS^ SSLiil « Jbt> jjJbj .l»j <>? 

JpALjtoUUltju^. y* ^M^ J^tiiUj.*UiilJ ojj^/I aJIT^I ^B (SDS) 

Frascati JlSC-l ^i J *Lai)l j»^Ip JJjJ J^y. c/ 9 ^ <ij j^-M «~-»U-l e j^>-t 

( _ r S'X«»jS' ■y JS~ <JjU1»j c WLo-ixJI Ol*ali«lJil il>\ f jA \^xj ^ytj t Lilia^; 

M OUL JU^^. jp ^sii t NASA UUj INSPEC dJLJI j COMPENDEX 
ef^l jSy.b ^ttl PASCAL JlSL-b oULj JU^-j Science Citation Index 

JT J Ol*>dl jf 1^. 4*4>- Jp ESANET 4^Ji fjZj .(Uy) iuJUII ^j*JI 

)^«jj*.j Jb^Jlj L»L*»Tj \xij*j \J\^3j[j \jJjj1j LJjij *JjUfloJlj IS^>Jj j^ 

. ^.jill UJLlTj 5Ji»dLI ^JUilj 

ol£jJI <y jit ol jjiJ c ^SLU Ja£l <Jp JU»;^I Olj>-t ObSLs ilUj 

t>* ul** ■ aJ ^ Jr*^ *»jkdil JjJJi <>» 5Jji JS' rj& «i~>- c aJjJJI iJjUdl 

iijUxllJjjJl^**^- ■y« ^JU&^Ji ,^7 jt4**jjill OU-tU-laJ^-T^JpOULJl JU^I^* 

aIkJJI ^kj i ^SOtJI ^Ia t£J>-l oTOj Oij . JUoljLI ©J* -^. SiliNl Jj*» 

*V t jrtl Jp ajJtf- jUaJ Jpt%i l^tliJ i-jtt SCANNET JLilJJt^l 

(5_y~ll *Uap| ***>- J^-iJ oJUcdil uUcil £* jj^"l TiJlp »0J£ A&J» *l£J) 
EURONET ^jj^ll iSLiJI ,y <\,fi\ &>-jA ^ijdl ^ 61T _, . iTjlill Ajjjj^l 
a* j^ <y ~°*Vy\ J«- j-aJ JIIj t aJj^JNI oL-UUTjl^ Y N J^ 3JU>ll 

. > 4 \VV^lp ( J*ulll^»UjTjL;ott oUUlU^-A* 

oir tT u?ir b jjt J ij j j^jni ouui jl^i^ & s^uni Jbij? oir joj j 
. \ ^Ar <\* t> 4«»yH oNj*ii ^. ^ ^va J>- ^ ^vn j>. 5 jLjJi J i. jjl J ^ui 

2SuS L |jjl J 5<;lill jt ^/-itt #kJi jjkl Tomberg (1977) gjyj Ja«j 



\Y1 
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•so 



t — i — i — i — i — T 




?• IT 7* 1* 



»i at « 



tliltJot- j\y J 5111* SiU j ijJb- Ji l JUtflJll ••** J* SiU^II J*- ji«jd v'j" 

jjJalb 4*>l£l ^-IjH e~>JI i^jy- CJlT tii j ^*\o ^.Ip Ji * 4~*j&\ '^ 
LyS jS" jj J**J.\ IJl* «i^ a^UH ol jctl *^>r CJIT < pjla^ JjT ££ 
jjUiN l^-J; V^ 31 '^ 4~£-Ll* o^ wl t>* «kAl J^ CS ***** i**} & 



\YV 
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•abj i>b-- J) c jTljll oJf. ^sUUII OU^UI ^Slva^T VdJ^J Vsl^ 1 
dJIi tfotlT c iLii tAU o. J|j>. ^ i^ t ^0*^1 jjJolt JU jOp J 3ISU 

Y • • • • &j>- Ji 50^x11 ol/tfjjl J U jlyt-1^ Jll ^^J| jju, ^UTjt Jl W 

JI OLL*-Jl J ^iLil JaJII Jp ^jj| f Ik J| J^J| ^f iJUir m l^, fe 

j, VaJ! T» r • * JI y- ^U t»K" * w» f U Ji < vj*>l J j-^Ji . ^ j, j, 
j^>il u^UI aup ^i-jl IT t SX^I 5JbJLI|ciWjJI (j l^lii ^jlc 

Y • • • » Jlj»- Jl I* jl^-1 ^ JJI ^^ jOp ^-jlj \^j t-%4, o . . Jl_p- Ji 
VU^NI ^_pj| ■j.'^jjip^iU, -UJt-j io^xLl obVjJI J t^ &t 

. jlUH ^ tfj i.T jUU* J U jl M £ JI 

JlsLI j- «*ia IT t oUjUl oUa>- j* S/iU)ll J-, .bl jj olS* oiJj 

^ijli ^0^1 oir mv fU ji . i*^ J* j-u a» Jl utfj* oujui 

iyJI ^1 «jd!*j J^" a^ TjNja ^o. j^jdl J a^ljJI ^Jl iilS3 

«^ ^M (> ^tU» -W»>« *l4il «Jull$J ,>• i-Jkfj JVI js«*J .JJlSjj, 
. (Cummings, 1967) OliLiTj, ^ILU J* tf&l ^U* iJb J^" \^, t ^| JI 
**>flf *>l£l 'iftULI «l£j ^T oljX*. jZ* £* J»T juij t Www Af- J j 
j. Jit ^ oT t k» oT j~- IT 1 JLW Jp oUUI a^^. ^ J a»-l J\ vL>JI 
■d^JI iilSjOii c jrfM Jp ji^JLI LU au Jj c dJIS Jpj . iilSill .a* ^ ^. 
. ^I^pT ijZ* ^ J»T J !>UjL.T v JI&I c-siiiil Ji-Jb-yi J'VI 

oUUI avl^ 0- 5jli )" J- 1 js-** Jl j&\ J^l J** Js«*dl cs^ji U SaW 
J-*i? ol U ^ JIT U al>^lj objll ^ s^ jIjipT cJU p iU»^JI 
4>»W» ^ JI !5»l. U>J BU c >T J^A tf t oUaAII «i* Jp J^^i.1 U& 

ju ic i)\r u> 1 v-l^i N ^.ui i^t»i ovtf a*-? *L^Ji j»c s jpwi 

ap^JoLI Chemical Abstracts JI ,J ii\Jii^\ ^S\ d j i ^jji, i^jyi 

^l^S ^ oU* ^%* Jl J^ «-JL ^j^. Ji . lj> ijVja £ . . % ^ 
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lj'bljJ i'U ,> JS\ £w*7 jl l £jli\ OUUI X*J. wJL iSili^l *4iScJ» j&T 
4oUeftl i^Ul j^ t Ji^JL. j£ij J^i^ll ^ -oji ilte Jp^ . j^-ljjl ^i^JJ 
JJ"'j^ -»>rl J] irU-l jj^ ajj^x ^iULI JJll Jp JUuVl j*. *l^ 
^ jji; jl^kll «l£i j oUUI JLs*j> j^jL-I ,JJl$cd o^^-* • *^l»yi -U*>« 
Lxp "ifl . if.U-1 j_*fc a>srf jiLLI Ji£l Jp -c SaUNI J>- .1^ ^iJlSj ^ 
fc* \a« ^ Chemical Abstracts _Ji J J-^JI oLLf- jo__p ^.Jjl 
i*jJ\ } S.l&Jl ^-t ^ „ ^tULI JnU Jp ii*Jl 3y& dJIi Jp a j . tji- 
j£c_V JIl o_^Jl £l^l ^ iiU^ . f^Jall J»li£jl J • jjb; Jp t J^lj 
Ojj Jy: j£i> aidl &Jl \fj l>; jftl a^^il J Nl U^ ij^u * j!^ 
j- W j^" J*u! Jjljdl ^ U>- ^ jjp J| ^t*:" J^ t L jJb l,.'!^! 
Vj w> J oLUli 1^ J^jj j»Ma. J^l Jp ^^ l^ jl t oUJU**<JLI 
. a*_^UI olili&l J J^-y^ oTill ik-l^ i*\JH iJLUiSI 

Jp «U3I J J>- j£i> ^ t c^-l a» 1^1 lT t oU^Ul jiU* Jl J_^ jjl J^ 
SjJu^l i^Lil jl£,l J» c oU>il JiJJ ,5^ J j»-l_p^' iJJ^ 1 J-^M 1 
Jil «Jjj&JNl OU1LI olii ^Ju j, iili^fl . ^j^XJ^I oNU*yi |IIp J 
J a^lj jj Uj*Jj Jll JiJLlI i^L. Jl£.lj . ol*>Jil jTl^ ^S~l l^ jui 
Msii jjValt oUL x* y j* SjiiVl J Jiai fj£e^J jl . s^i^Jl ooll ^Jb-i 

t50.ll ^JalJ ^ dlUjj c UaJlJlf J l^i ^| OUUI ^ ^JUll ^p 

jiU- Jl J^jll J^ jl UJU lil Jj-I ^JUfV Ui Ul ^Ijllj . JJ ^ <, y> 

Ji^ll Jp jifl Jp^o Jul JJ c ^Lil JJIl Jp Jj^^l gKi J c oU>dl 

ijiUll oL.J^I jIj^J ap^ ^ju Jp Uji U^l Vj^JVI oUUI .i^I Jlj 
jl OUL153I a»t ^ oN^II ik-lj, S^l^iU J,iai j£jJfl jCll ^y ^ l>J 
•*^y. «--» J^^ 1 IJAj • £,U Su* ^Jail J$jJ| JJ f\js*ij$i l^b> ^j^i 

N Y^ ( oL.^UI ^U-jL.1 - ^ . ) 
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til fc*^' • J&» AfJ u* J** ' lMj ' s^ 1 *=*WI <j •>•>? t>* 

J U L^> J|t *y>jJU USH\ jj^hj jUl; 4^ ol Nl Up «J1T U jj 
t *>UI i-b* iJ j J33t oUL. lib* -jSj |l c-%i* UIp ^ i->- Jbi . J*uM to* 

jl.j . ipyt J jij; ^ i5>0ai ^vi d^ J V--U-I ouuia-i cju* it 
. oUU ,>. £jJi IJU £^ (3> utJli cr &•**** *r du «& 1 1 ^ 

6?j fJ* ^ l — J 11 a* ^J^ 3ap ti -£** V->J^ ! ^W ^J* ^'O 

^tju <>. j^ ^^j vy" y-w V^'j NASA w j DDC t Uj " 

j, jjST J a^ll V* sMi^l ^ c?^J • L --^ ^^ ^ Li ^^ 3p - r " !J 

: 5Jb!l ^\Ji\ & d J» j 

. J.\l\ J*tt g-jU- oU» J* j&A 4i>. liLWij U Jtal - * 
. ^ULI J«tt Jib* <k>Cf -**>.& V: JUrtll- Y 

O^J • Vj-£W ^L.^ 1 -> iU ^ a* U >-» V'jj" J iUail ^ • b - 4j, -» ^ Ll 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. il^-Ldil jl i-itsU vIjULJI -^»\j* .JaJbst eJS (Jp o jJiSl — S 
OJ j ; jjJUc-il OU^Ul Olfj d^»Jl OU^jI j*— I 4pU*» Jp SjOiJl — o 

4» ,*& jpj . ^lii -t^i jp 4-iPtt **>. oiaii vi^ Jp ijoai _ -\ 

d^JII SJp-Ij £J ^ j^t 4ij»> Ji -^-bc ol *~&l o^ u^. 

!Av<ii c »Ju£lxdl uWj (JoJt^SI «w_-JL-Ij 4**Ij ajIja ^Jp Oj^j ol — V 
*J j jKM oUll J^Ui-l Jp I jil» Oj& J3 d^JI OUJI jlvl ^p 

j* jIko ^J ^aJi-ilj .«^-fcJI JU*»VI J*i£ Jp IjjU Oj£> of — A 
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: 4-JLill cA/M j^ 4--U t!^ *"* *^ J 

: J-adLI— \ 

. Eastman Kodak lib/" *> W** J" *>* «M tf >*« **> ^ 
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<UU- M j£ill IJLa <jt VI t S>*il jl iij&\ A*UaJt uiyJ Jll i ioJLl S>^il 
■>*J J^jjO-^ i>* c/*^ J^ ^*-» • ^^ ^ A ol>>-V £~Zj < **>y. 

42>-Lw« ALj t£J)l •} j*vaJI ^1^1 Jaj^l 1*1 t AjjUI OUcAvall ^ *kiJ \"» * * 

. i/>jj ^ x a,* ^i** A^fci^ v • » » oiksn A*-L» -w» jj ax ^ t 

. ^^t oUJaJ jl \Ay ■y Ub: V c oUjJUil 
aLaIII jc- (±^>kJL ^IkJI *y\ ix^ i2Jj »_il» j^j . JJttjN 4LJU.I * l»j!iU LSi 

L5 «— J 61 JsuJI «*U jj&f J . lf^« 5 jj£» 4>«*J r-l j>.l-<l jl iili jU \yj> jP J i;*-Li. I 

JJI oUjvi jLl Jp aJNjOI l^ ^JLai ol>*ll >y [tf 1 Jll JiJI _ Y 

•jA jw fcj*» »1^ ij^Jl^-l ^LiJ jj3l -LJLiJI Ol^Lv ■- U JjJ»«sJ i "5/&a 

oU>Ll ^-jUN Ulk ^.IkJI jc^ aU-l e JiA j j . Lpj^J.\ oL.\>VI ji^T 

^ i jjUjII J^> £>. ^Ui; J V*UI ol>^LI' J^l jSUl ^ 
jp ^ .. JiJI a>-t ^£j j t ^^1 oU>dl ^- jl-l Jii Jb-i v-W ^W- 1 
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iilli Jbu ^ISj^ll J^-JJ f . S>ll l^Bjt j**ixi JJUjJl Jl OljUl ^-^-1 ,jp 
4_JL,ty ^ . l^y^j V"^ 1 olJa;al1 *l* Jt -l Ji ^Ji 1* JTCJI Js^» jf f U«* J 
* Ui LfcC ^Lll JJll Jp d^JI uiL. j. JUL, JT J~- iJUall U» J tCJLI 
JLSu: J*J; i>t j£Jil ji c UJLi ol>^ Jp jHJjl J-lT ode oJjjj^ dilij 
^iSUJ Jp jT S>3l OliUa. j\ ^Jj^ll Jp ^U-v. JJUji' «**•* ^^ Jl 

jii jsiyi ,1^-Tjt jnyi ^t <>■ j-j eJpA-b H* .toxi i^ s-^tii vui 
j jUiN \ej us j it oikaJ j* a*a it ai j j^jii ji& at ^di »i» jd. j&j 

j* j MENTOR jja^flfc 4~AJ\ ol>*U J>jl iftl fd\ goU' ^ 
JUau ijU^ f Iti jp SjU jjXilj .Image Systems Inc. i— J* *>uS Jl^- 
>AY«Y» JIj^Jp J*ii5i»Ui«UiiVA« Oljtftf^-i e JlyJU j*»jll Jp 
jt oljJ *W# Jlj» J &X it Jl J -yjll J^iJ <■ ^a i'»> J d>* *"*<» 
. ^li. X*-jJ 4k-ljj ijUJLI 4*S jW i, JUoJj f Ufcll £• J*Udl o^-J • J** 
14UAS J& Jl» ( aT^I ^J! <*£ tfJH ISI 5000 Ji. ) S j«*Sl ^ ilt»j 

j£j, . ^Ui J^l Jp diJi .i>rl ^ ^ ^Ij t ^-'j; < ^^ «^- u - l i 

.1 jJj UjU {X 5iUJjl OliO 6^f T> <jdll ^ Jp JiUW ^ .J*Ji* 
3 jl^^ll «JLa Jt. ijJi 0t IT c i«i> alii Sltii J5D wJli 5 >r^ 1 "& $ % 

iibjT ^"^ 4»^iJ i5Jil Microstar jb*. jji^ ^tt^T t «0>l jt Jiilj^ J 
. IU-t l^T V} c 1j^ IA ->jJ^ N ujUJl-I OljOi c "&* Eastman Kod- "• 

. S»l jj&\ jl^r J U^JJ V*"^ V* 1 ^ 1 ^U- 1 J* 1 * 1 " 
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i> J oUUI x*y> Olp-I >vJI v 1 ^' "^ ^^ILA tJ ^ c - l i u^--> 
5.u£Jli *-& *i>i <J1 Jj^jJ* <> s>«" J*£ l*. ' i*^ ■**• <i i * u -^ JI 
S-ji o^ij t5aIIM-380^UiJ dJJi Jp «bft) <>•_> • ^jH cr^ J *U*»Vlj 
j w A\ 4jkbs« Jl^ f UfcW li— * (Ui^-oj . Microform Data Systems Inc. 

J »Ji* >*JI oridl C l -r M ^"j • X Y\ • tiw S>^ ' *** \ \ X A,« 

^ j,) 4~L* ^ Jlj^ Jl J^j» u^il u-j ■ M-380 S*ly jl^ 

trjMjW Ji-V" ^jr- 1 ^J • 5 ^ 1 J" * i >J= tl i3i> o* ( *«•* V^ X A,* 
.JuU^I^UI oULJI JU*^ ol»>aft Jl gjJI J^jM J<£ Ot fUbl ■}£* 4ijt 
JbJbcJ T>^. L-U fOic~> jiT lw jiff M-380 S*lj5 i j^T J^Vj 
^ til grtAI ^->. J*JW J^Jll Jj»^i j • *i» JT J SU JT ^^ 

^S\ Jij . il^JI Jit. Jp J* ,>. SUsit oUmHI J>jl cjjL-T jjijij i V^ 
jHSjII oUL. a»-t Jl ju, ^ ^^Jl J^*jJl JJ>J 4U&U JfcM j» ^op ^*** 
tf-r i, JJutJ Jy-* Jp i^l Jp jjtoll «a* ,>u tf>»j . \fy> "*& 

Ji> jp Jjfajll JLL. Jl oj^yaM JUjI ^ udU-l blT J J . tlTS>vall j^ 

Jlij . *l j^-t Jp Sa>-ljll *>«i^JI ,yiyi ^-JJ zooming ^Jl t-j >JI ^^ 
a»-^l U Jb- Jl !5U*L. liyy Lancaster and Fayen (1973) ^Uj JL£j)1 ^Ji 

. ^jdl IJL» ij^-t 

\r<> 
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ytj e,A\ I Jl» \a »UkJ JjT r^Tjii ■ *A*$ OUjLdl f-U-jwil OliJaJ J i~JLi!l 

>lkJl IJU Ji< \\tl\ flp Jl_,»- Jl Rapid Selector ^^Jl -MJeJ'iill fllu 
» Jii Y • « • U> asUJ JT J*si» i-*: Li 3 £l\ CliUJ J* jj^' JSB^I CJlT 

; ajjh j^ jp j^\ jtCJLi ^ jir ikii jr ^ju- Jb . <u yy- • J* 

•Ik j^ JLixJil ^Uai-li JIT } . iiUiSl oU%Jlj io«ll oU!>U ^ Wi 
Jl Vi>»o ojj-b {j* i£J& t. jljJLI J J>JI i-^Jl jl-l Jl>oi jW^r-ll J»UJ*btl 

^/■yS'iji? V^ J'. 1 *' v 1 * 51 ti f •*• ^'° <il J"" 7 ^-rH J A (M 11 ^J 

^v»ij!i ^vj . <^~?-uj ifi-i* j « ^^p-* ■ ^y^yy *_>yA\ ^l-^-i ^ J** 1 ! i J* 

jtTI *lyr-l o>> j^2! U iolp JiJl •!* oUl£,l 01 ^1 . yilAl -^« 
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Rapid Selector ^^Jl J*Uc)Nl ^UiJ jp CSjj Jil JiJI ,y ji? iiUj 
Li jjSUl *i^ J* S- 1 *^ 1 ii d J ^ 1 JisM J J"^ ••** J^J ' **«JW- ,>*, 
^Uou dUa ,> ilt.^11 j^j . ^ij-JI .tUfalNl *i> Jl JjSJ U v_>j*T *•>. j-JLV 
V \ t Li j j^JLI Jp JUau j iib jT Jt-oJ ^j-* A; S :i; c^jl' « Oracle j*txJI i 
Jl^-j . ?*Jli» i>-j>J ik-l^jj vi-*«Jl OL^I jl-l Jl>ol ^jj . Jailj?- J 0>*M 
jts~t hp j— ; jj-J <tf vl*JI U*»J j^c £t>- jL/i/l aii- J JiiljJ-l ^a»-j jUaj_ 
t btJ j>j- Li jjSL. i*ki) T?oy (f 1) J^i C*jiJ ■ V W1 J *V-» YA» J* 

. vio*Jl J* -y fjJl la* J JocJLI ^jjl j. 
ju jwjj . bfc? j>jli ^iodi Li _,>Ul cL^J Jy ^w* UjT jOi ^j 

jy £^ t Rapid Selector .^Jl J»liJNl flkJ ilSLr «*>* JiJl «a* 
Jly^yyjj^ jl**- Jjli. ( j«flj-i3l jt OlilUJI ) iJaiLl Lij^Jtl OlJb-^ 
•Jl* Jii t-J^J ij . 0««* jw»jJ Ja£ {f> *Lo*J £«jy» ji vIj^Lci JjJ- ^AntflU 
lT jLiUNl t Minicard jjlS^dlj Filmorex ^^j^JLiJI J^iJ JJI . Jisll 
aidl ^Ip a^-jj ~JB ^ . Lijj^Ul olj^; Jp sa*adl JiJI Ji; o^iBI 
ai£li j* a^jJ^i jt sikH J£J Uu. Tji^t- c_ik; i^ T>- cjJis^i ^ii-ji^ 

«Ju-» j a»_, . iJtf ^Ip) f Jl>jJyjj^Jl £*•<*& jWr Ji V -JJ^" iS^ 
&.I&, JUSt, ^-fl £& ii*JS"' . JiJI j, £>JI la* Bourne (1«H) jjj, 

tx-j c^oUS a» l^t ^ >jJI Jp i ijJLill oljivJil ^l>-jL.l J*; ^l^Jl g*Jr 

Jj_,3 ^.bf ot lT . Bagg and Stevens (1961) Jju~>j r U <_jtT J 
Ot?JL. j rjjtL dBaT. jUl; ^ijJI^j^-J J^iJpJ-ilj Datfle (1975) 
la* . J^oidl ^ "^!j Ai!^l Jp S>*LHpLU J* ^ij-Costiflaii (1975) 
Olji*^ll f-brj^l JiJ jfjA ^A^> 3l y Courtot (1975) Oj7jjS A+& If- !>Lai 
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£iluJ| J <rtflH 

oU>Ll jTI> V-iM gjfll cr iu J* «J»ydl J^uill lo» J JjU 

j,i&u ^i ^UiJi j<jli ji t ^u* ^ oujwi c#^2» {.uui ^ j^ie 

>». u^ ^Ui jy&l >j j^iHI tfj^a ^Vl a* '•*&$ c> -F* 1 r -#" 

. .b*Vl(l) 
■ ^*» <*> 

: iU j*ii akut 

stffi j\ c Ol jUe^A ja —.JdU J* 3jll Jp ijilS dj& dt J*at JII tfjrf.'Sn 
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fj&* C»U£ll Igi U OUjLdl jSTIj^ Ja*. f ySj . Ol»0>- ^ «ul| 6^>-b<; U 

j^xu SJi-T Jls Uup jTIJII «o* t)T ^ic t ilijVI oUa^ t y ^jm tsj^* 
JLiy U Silp l^U c _pUo» j^ l^Oj U Jp I»£pI i ^j^ J^J Ifc^ ->jJl J*- 
jli/y'l itO>- oUji* jjijd j . <5>>- jI V - ^' oUjWLI j^Ua* ^ J| JLiuJLl 
j^UoC iv»l^l Sjjiill iJial ^ 4Pj**«j: Jz&£ U 3.>Ip jS"l^l.l aOa 01* «a* 
•pUf ^ jc^a CjLp-jj i^U-l tflilJS' ^Io^-Ij *ji U Ijoj ■y. 0J Jj . oUjUl 
jiUJJ «3Li£ ]&£ <jT t J&l J-»- Jp c iuUll iu&JU j£JLI ji . oU>Jil 
oUj! ^ iili jjpj ^.UJI ^yJb iilcll oUjUIj o^till OU^UJJ aJUM 
Jl N il>^ll til J^" 0T ^lijNl jilv»JI <j£Jl j^j . tf^l oUjLJLJ 
J j* Jp J*aS* tf JM JJjJi <i&a oUli£jl ^ yJI li* &J jtj . CiU-jLV 
%' t>"j - yij *J tfT o« **>-j3l J* SjJSi (^Jl ^-tiT <y. £<*-. ^t*.^ 
•J»liT » oU.U-1^ olT^iJI jj^u I,. jLfcii Jll S^UIl iiUj'ifl j*IA\ 
(jvL«U)U i*»l£l oU^a^Ij ^L^^dl i2>Wj*»jLIj iJiliS' y»j c i oljuCl 

Hoey (1972) ^ J] ^Jl ^ OljJIl oBlftT 4>$! «W&. **SU* 

.Barry (1976) gjlj 

f J.\ lJu a>-j oa * ilijNl 4kiiT Jo L.U jUjVI js-> f \>l ^^ 
J^^JB ^jjl Jl jT ^T j : ^rt V cl jLuc-VI ^ l^* so».l _, JUji Jp a^B 

SJUdll oliVjJI J jjL ^iy iiU DIT Oij t ^1 ^j^JLI Jp i^,U.j t U a>- 
Juc£j ..National Referral Center ilij^J t/^ill jj'jll ^aj iSi,^ 
£f i*i~J> *f>_y»£ <J TyL. ^^f j^LJI ii^. j* JUo <^JJI jTJLI la* 
Hi] Jl Jl ttlyiVb j . *I^JI Jp ily^llj oU-jLl j, oUjUl jjU*. il^t 
ji^i t !Ai. iAv*kdl ijPjv^jLI Alibis' i l^pljjT «J»!)b>-l Jp oUjWLI jaIa* 
Jj ijj i U-t of ^ jaUll ^ j aS» -^ jL-tfu.1 csi Jp W 3^11 jTJll 
c)t JUuil *J[ jUt tiJJI jOyciJI j/^c j . L&ii] SjljjJli jl OjjjHj jt UlU 
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j»l j t « ? lilc ^_ t^JJI <y J j ^1^1 £>ll i^>-^l *fc"^l «^j» i>*-> 

dU l5\i . OUjbtJI <^Ji)l f UaJI J t V* *' *i^ ti -»*! £&*«*i °l *"*■* ^>* 
Ol^U.1 oUa*- j^ Sili^l J jji^ai iS*l <j& <■ j-j^jjMartyn (1964) J^jXa 

OIpjj^< J ^Ui jijW C^>j/u ~*}&r\ j* ^1 ^ J»V*X—I jl t UljO>- *0p Col 

*i»yt ^ ^1^1 Cijll J o^Nl Oji^UI -0 ^ji> Jp LJ^I W 0I& ^ll 
^p yL-> ot * lk)1 IJLa Jl. J ^L>cJI ^^ j . IjLJ; Jp i >U i^pJI oliliT 

_,a U *lj- 4 4>j*JjU oVUl tJaJb* J ijU-l dij>Jl oliliT ^^ 

^JJI Current Research and Development in Scientific Documentation 

ip Jlf J National Science Foundation *^Ui) A^yi\ i-«-jLl ajX^j CJlT 

•lyr-l J ^ ^^^ «i JBJS J UiJL ^" c> ^^ u^. 4 ^^^ V J^- 11 JL ^ , >» 
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^LJ^L*- i-4. «i,lit ^JJI ^ ItJI dJJS *!/\£*l iiJI «JU >"l ol» 1 Uo>u- J>-b .£ 
~.b * IkJl lift <-->yi ■> . *4^d_r*^' SJb*sLl oLNjil J Smithsonian Institution 
Smithsonian Science Information Exchange ^LJUIIoL^JjrJU l)L*j~*" 4*0)ji 
J f jW' J ^j**? 51 oIp jytl L. te^; SL^SC. Uii; (SSIE) ^IkJI IJU jX j 

. &j&J\ ^-*JI vL>l .J*j L.jO-1 «jf>-^" UUy ^plj i Sa>Jil obVjII 

^yf Jll 1 k^\X-\ ijiCJUil » c^y: J* «JaJb SSIE oUL JLs*^. J^j Vj 

\p «>-*• jijbS ^X«i SSIE Lijije" *u^jjt OliLf JL,^ j<» 0^\>-JL« ^?Cjj 

J* ( YV ) J5w J*iij ) Notice of Research Project «±>_>*JI oIpj^ 
*Lrtj t fyv-^' jl>* (J* 1 ^j*» J^ J* 1 ^^ ■ r*i — **' Oy»-UI l*a*j ( ^oy: 

. r JA\ ii-s*JJ (j^^L. j*- ^** t f-^^JuJiJ iva*^l aJUI ijl_^lj c f-j^JuJU 

•Ol^ju <ij***za ( C-»^Vl 4k-.l^j S*ljJtlJ JjU J>wi (Ji ^^bJl «*i» JiJ^ j«Jj 

..OUyjis - i^»j>. oliL. J t±j»JU 4JLU ^»UJI oi* JSj . i±^Jl f^j- Jp J*u 
dJi iu>- JiSCit Jb-ltsi,! fjjs 1^1 iT . ^iji cJjli <j ouyi ju*^. U'^: 

-JuJoXU ijjp Ol j*i jU- t Ob'LJl •^>'jA J[ (Jslyij Li ^Jaij t OU^JU^il (jLe^! 

dlb J b: i iJUasLl A*i»Jl oVUil J V^ji* 1 *; fjk ^ ^b^NI iv.y ui^MI 
JU^-NI j^c liJUT . > u* jjZa U*yc-i .^alll o^WI J^- i^JJl oIpj^I 
J*. f-Ur^JNl Jil *lk-_j a>-t jjjl» jp AUSSIE dlij^ 4«*>j> oUL ju»/ 

. ( ^UH Jv^l >it) ^SLil U^\ 

jjkij yJ *Ja^j J* Hersey (1978) ^0^ >W ,>l>^l J-^j 
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/r^\ aaressHM scuta jufmuwi* bckhei 



i3a.--"M"iw.- %.i •a«<« < M>or •jam ; • 
HOTICE OF RESEARCH PEOJECT 

: U.S. Watiootl SeloaC. FooaiatlM CHE?»»0I163 *0I 

M». of Chaxiitra 
lisa c st. s.u. 

vaahiaiiatj, ^strict of Columbia 20550 . - ._ ___ ... 

JUCTOCHEtiSrST JF 10U-V»«1T *KA«SITI0* «T»t CCBPtiXtS 



is uitcHta* atiism 



diss. ?nst. or rECKsioet urn to io/to 

SCSiOCt OF SCISkCT »T»0 ««S U2*10O 

77 •ISsACrfOSFtTS ATE. 

- ri.pTt-.ir. .n«^ir.ii-«:t~r!i ■»»< T|[| ._..-■ 



Stadlta of •xelt«*-»tit« clwtnif of xc«~v«l«at ttmaition oatal «j 
anlrrns •:• t«lno carrio* not. Strang (•rbi'l* >> ot«ee« oa th* at Mr 
of pri-ar? »Sotopr«c««n«« «t>lc<> y»*H »«r» *»actl»e. cootiLn«tl»*Ir . 
a;."at=rtt«i) apaciai. Fkotoiaduce* c!*a**f« r< »atai-a*-.«: Sons* i« «• 
c:ntl&nin; a*3«£t af th« work, tat t trcte'atle "tea* at >rt>l arkauFt 
isloits »■< Wtil> cavs4kl ok1o«i1»» «441Uca Mictions »ill *a 
.•t£.crti««a. It Is P.*nr.*4 to basin tha -Irst stadia* ot tha 
r.i3tocs«il»trr vf C»2 co»H»«a wj.t5 t>s>u:< on Ei-otaa3>:.3tiaa tha 
csawrainn aC c;2 to CE Plus i* f latralsaaii* oxtite •i-tit* rttstiana 
«.-,. to br ls»a»tte»i»* ta ie*a»trttt ta* tart that cee:<inatlaa of tto 
liciac can !•<■; tc a»», i;or.l» »«l«cU*' e»a-lc»J reactions. • flatl 
atai c( =ofate»riibla Wortioca cor.«r->« ta* c"i««l»tt» of ratal to 
111* ad ccaiaa-traiaf*; I* viaila j, CTI aaclt»l stttos, rircca taasa 
atatas vill 6a pratcc »Jtf raspoet te tsrlr aotatitstlon :*a*lctrr. 
Tp.«b, «xa»F;«j of Liio!«-:a!*t caiclioaa e: ih '. Tlolas 1 Ct a<clto« 
atatas li>c:j<:;n» elrcttoMUc 4-bJt»tct5j» raactleia of L an! 
i.-.tnlHa.-.a roactlvitr at c>.< I <iH s» itb'iaJ. «ce3*?>CFla* »*• ■* 
ohctBCkcrlrai a-.sit*'a <ill oa — anca-.ie abaatatlon «jcc«ral 
i£v<a-.tcatissj ta a.a it eiaractarlaiaa «a» aatsia of tf.a cxeltaf 
Etttai. T4i» »ot* Lhtjl'. ail »ai» ajhatactially to tha acrsoat 
iidarttar.a.ac of t»» raaetlsra cf tt« «cltad «»t«l «t»ave»a», ka 
moici Is ax7aetaa In tSa ayr.t£c*ti, eataiyala ft photocto-ieal ■■•*•« 
on*aTsloB ia»oi«l*i aatal caxcVaxaa. Thi» «ork la a eaatiaaatlu af 
taat cnrraatli aoppactad tF faoadatioa eraat. W9 7JOI»7o. 

•^a 4JC JUjT jSO: la £l ljl"T >t t J 1 ^' ^1^ "-J^ V-^ 1 ". (Y) J J*^ £*»Ji 

J ^1 oJi,. ^Jk.i- Jll jTlJll 6Lpj! jt jTI>lj c JJUjJl «-V. J^ ***** 

. £j jr ^i.T ^T jp j>- Jsydb N . outuij jri>i ^.uy ^^ u* 
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jt gjjUi i«i£i J ouui ju-t^. <i^j < ytiii jjUj ^ijjt ^ifc* gtob 
ijULi &u^fi ^!>^ vi.yi j* tfj £ u das u c oYiii ik-i^ ;*i>u j,um 

•y> !A*i» t 4*»^t)l 4*pljjJI il^JLIj 4j* j2!l 4*Jall i^llj u *j£-j*J\ 4~£a ^j 

ry>J • iSjf^ 'LoKaM oL*»jll diL^t X*»l>-j a*«j£J-I lL>*JI oL^« 

i-^rfi J (^»jJj jj^i u"j4^\ *^* *W»^J c V ->*" ^V^l *JUa*aJj . iUll 
AP^JaLl l*>jt& £Ma> 3 apjJJII ^-jl+iJI J!)U j* V. «-Juydlj 5trfU JJB^I 
jJU i*fr aJjj t$T J ^L»^5ll a~&I «lk*aj U S^Ipj . 5k&J.I ^jJi^ll oUJb^j 

vlrf- SJb^dl oUNjJI J ^Ui JU-I y> U»j . iJjoJli ^xJjl oL^Ll oUwl 
(National Union Catalog ^^\ Jb-^l ^^fill » /u*»«=; u M j£j*^*^'ty s 
Jp jo^fl IJa J*xij vlu>- c «New Serial Titles sliljjJto J>-jll ^ji^Uj 
OlV^Il tSji^JI «1^»«JI OL^* C>Ipj*#- J| ^IjjjJ i>* & J >■ t-^Uaj U 

j ^ 111 jkjjj Lit J. 0j£ ii\ Ou jUdl jjjJitB ^c j . *£*>^M Sj>JlI 
jIjUpL JliU J-i-. Jp H-W. Wilson o^Jj AiT^i »js £-*- t Jl jjll ^^1 
j^-Tpl «J»Li^3l J} AiUiVl «Unlon List of Serials OljjjJllI Jb-^Ll ^-^1 1 

^Uj*^! ^yl jj>.^f| IJ » OIT* Ic jj c Cumulative Book Index i^JI 

. iJLJU-l i^.^1 Uf jjll Jl 50>dtl i^li^jll J *f 1211 

tS Ul iJ»liS3l jlOvsb 4*4^511 5jaJl i^Jil *jif il«?- t OfjjjON ^^iw tJui5o 
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ijljjll n^jf J iBLe Su%g m *^yi\ Vbj" V^ 1 u^t* Vcii Index Medicus 
Jl&rt ja Ujtpj jijUcll J«J Jll WbUography of Agriculture :LpIjj)! 

a~JjS\ OUJL-Ij tf>^l Vj^" 1 •J4*^l Cf^ o* V ,u ^' ^^a-Xlj 
obl/^fl j Uxll oUJL-l ^y. juT aj» iltA j . cjujUJI uir^'-* «r^' J 

. oYbll ik^ljj 5*1^11 J,U j£i J j a/>j^a iu-U$l ijllsll oUU^I jiij 
Chemical Abstracts JI^JUS JJI a£jjA\ <3L»JLS\ <^+±-\ ik^l jy} j*j 
U^J jt IT,. Psychological AbstractaJl^iiT J)l ^^iil LJ 5^j^l V*4-'-> 
J^U- o^b ai <J j J&ft\ OUUI a*.!^ <>• Sji^ IsUpT Op t ^^tfl Jv«II J 

J*** J*4l J • ( Y ) ^J 4 ^ J SIDC J-W» Jl IfH j^efi-\^\ V^ 1 *^bl^l £*i 
J«* jj-*J 5Jj!U*i OjL^Cj liXtftj *fl» t •JJv^^. *-"^ OUA>- 0_j*aiM 

Jll jTI >l dtt; (Y) J>b- J S^ljll t5>-^i oU>JLl jTI^ ofci-J^AJ, 

^j»Jl ^ijlid v-^^ W^ 1 • J n ( DDC > t? 411 ^*V ^ «> a rt-' ' l *"i- 5 -» I -» 
i>-^UJ v^ 31 S >V I f>" , r MJir • ** JLl1 ol A t!*^ Sj ^-» UU>jJ tP 1 
QjB vlu>- t i,*UCl U^jUcJ viJl. jjJll laV- (NASA L.U ) »Uii!l ^>>j i^A-l 

\i1 
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jif j ut . 4j jww air it c *u*ii ^.u J* j^i t$>^» c^V 1 J^ 1 cr* 

. *a J& «>j* ^4^ G^ < ERIC ^ > ^^ ->* uU oU >* J*V c5^ 

£bit (Nns) 5->-jJj^Ji ou>ji cf^ai $}\ > t3^)ii <> « ^» jij^^ 
^ 5ii*)fi j^ *JjS~$ <>• J*~» -«r^ X^ 1 u* ^«ij • 5 jM •j'j-^ 

i i^i^l SJ»oLI OliNjlU Vj^- 1 s J*^ ^^ U J* cP 1 ^J^ 1 sJ* 
f jL .JmAI la* jJ^j - *IjJ1 Jp c»JI j_>f+b V^ 1 oU - >' V^ u* 
t tj^i tyyi V • • • Jlj?- JJU* ^jUcll «o* 2^=t O* 1 ^ 1 ^jN ti J^-A^ 
l^ t oUjiill ^ iJip Ji> o* V. ^*ij**h V"^- 1 -? Ua^ f j* f 
^j»JI) oU>JI JUiNl vlJI i.a^ Jl£iT Jb-1 jp }Ui < JtfdNl l^ j J^.Utt 
«> --« J& c (Selected. Research in Microfiche ^SjjjjSL* Jp Slidl 

Government ^j t o i/>l£l ^-J? J' tJ«iydl *1~* ^ jtt> Jj J&Jl ^Lj 
*lk*., J>> ^ a^J^I IJL_* j. S.>liVl <j£c j t Reports Announcements 

. ^LU ij:i Jp JUolVl 

. fj>t tfb * 5*»- j3l OUW- |rJJb ^.'i/ jT^. j«i I ^Wj3» jT^ i Ul 
J&j . \^> ^J ^ij i^lp ^ ji IT c l^ *J«ij»dlj V^-^J ^Wj3I ^?ct 
^Ldl £>UJL*J1 « Clearinghouse i jf J>\ ^*»Ji J»Ui i ^y \*j oj\^p» 
^»^j ' i.^f^ 1 dl\s** frJs Jll aIjH j^ JJU ^Op ill^i . ol^j3l >l_* 
J t vj^J-' S^ 1 * V V^~. -> ' WA f ^ ti tf >« ^ a* 
■^ j^T u/jj . jst^H tj^JI ilJpli i^l^l 5-p^ 1 oU-jll o^w ^ ■>«# j^?- 
jT^ J o^-jJ ^ Up ji;T U jt .jlapi; f l» U pjJil J <lpj j^ objil «d* 



StV 
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j.! Jp dJii j*l- u"i 1,-VjS ^>jJ Jj" ^tai Jk* 4 <J^ Ji&tf «y J 5 ^ 

ot J&: iMJo j 4 i5^l olUI Ujm Jll oV>-j3l Jp c JiUll J < J^^U 

iJliaj jJI ^5Lll *JUa*i; UiUajjj Jj jplSLi; John Crerar Jji^Ciyr a~^ 
. cAx-JJl <J>> jT^. IoJjj- Cili J Jorji tf" • ^V *4« 

*V- o- (Y) Jj*^ J ^i j*V «>• ^ uii *m® W »y j^ 1 ^ 

Jjjt-f *lksi; jTljil Ji*J * OUJbt ^ jTlJil «u» ooi; L. Jlsfj ^J» 
^^JJI ^b'Nl jt t jJUjII JlSCiT &>'.&» j£* J tifj&H ^bM jt c u«m 

j^J-l ^V-j-i^ ^J < S*^ 1 ^M J^ •>■ > T J*** tft ^ V. i^^ 
^^s-^l jl <Jui&ll oUo»- jLyJ. ofcull & j&\ f jL •iUS*. «i* Jljjll 
aljLb \Jk J..UU1 &H .Jm,- dUij 4 L«i>dl JJUj J* >-T j£i ^t j! 
Jjj&J'Jll i_-*li-l »lu»£~li ONI olp^AJil «JL» Jt.jJUflJL.LJlp j . jjJU-Jl &Jb- 
^IjpV Ub. Alii ^ ^Ul Jj J3Lfrl OUUI Jw»j- V ^r^i tfrlH CJjJI <j 
ONI jSCJLI j- ^t J» j . oUjUJU jLcW <±JI oUa^-j ^-IJI ii*J» 
JUiVL L dBi OlS"t *lj- c ^ilil i^l Jp «wi* oUUl Ju+\y 2u» &> Sili^fl 
tit j\j IT . ^U! Jutl Jp gl>- JL."Vl »lk-j Jb-T Ji> jp jt l^^jr jiUl 
jjJuU ikut ot ^Ijjlj. jJUjII J-^ y Jp ijaill JlS^t jb-T jTI>l .JU ^-JL 

• (Y) <J>*»- J S^jljJI ij-aJjII oUjlull. jTI^. ^ 

o^l illi, , jJM, -Jell iUJL-N J/ ol^Ul jTJ, Ua^l SLiiill .JU ot Nl 
^ -UJI t^ji-il Jp jL L. SaIp OUUI X^j,. Uri? j-^ J^-JO Ot^^^c U -JS 
i-jlf ji 4 *^»» ijji oui^J t JlSlI J-y- Jp t jy& Ot jCJ.1 ^ t j£"\ 
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Oj& vt ou-v'i ij**, j v^a*i if . ovi*. j* <j* j^ij a *i£;vi' t >. *ji <^t 

j£i est Ji£ VI OUjUl jS"V j*" j^ j<c dJUT . .1&!AJ i^y joU* it 
Jp t du>- lip t. UU* w-JU-l la* J*L>c7 jt ol>->«JI ^^Jl ~&| Jl£iT ^ 

t**y cf &£& c!^ ^ *'-*"! ^ ui*v i:JL, ^ *tr at t juli j^ 

jlUjH £*£ 4JL.lT ictf Jb 01 >zAI ^ t i */>%all 6j «^W->t *UM » 

g*fc J\ il^Ll aUJU Ijl jUt ot oU>Ll jTy. OjUWl jOl ^j . a^JLX\ 

' « \J j\£ Ot JU ^ V j^'T VI . xe~J ^Ul jp a» JJ c 1^>.^U fa*. Ok£ 1 

4 JUj » < f l,Jp i\>Vl ^r S jb: aJUI. oJL» » }b. IjJ^i 01S~ ) icr j^JLI jl^U 
oOp i-jtr ^ Uit jTIJLI f~ fJ- iiliT . ( IJ&aj t « 4>U*JI *> J 
grb^U oUiJllj oliU^JI jIopJ, fj5 ut j& l,-"t ^Uc i UJj-\ jJiJI 
iUj*^ jt jjj^ ^^6 ^b; ^bM J Silp l^ >jj V l^t VI i M iSj$J&\ 

. oUUtt 
JJrfi jTl^. UJ* j L*\Ji\ ^Ull j,. jJidlj .Jell oUL^ Ot VI 

■ l*j^ u* u J£ tS-ill G UJI jTl^l .0* Jp J^; l^t IT i oU>dl 

v-i jjm ^^^ l ^ <> jWo^J (iac ±jy ) oi^ui jjk* jj> j^j 
jt c s^sai y>yi j r jLcii J t ai^ji iji^-ji^ii ^i^ir « x^^di 

t/^jll Jl^l li» i>b- Jj . ^L. Parkinson's disease ^IpJI JJLill 
^>VI ^Vl I,. f >- Jll ^ifliyi ^ j^ U>LI JJ^ jT>- f >_ 
Ot ^ 4it VI ^-.bll tf^&ll ^bVl ^j^i f ji ^i i oU>Ll jTl^ ^ 
Ot Js m *jl IT c c bVI 101 ^jjl r Jdl J W>j bJLU >"t juU. jj,, 
jT> j£c dJIOT . Ut • jjTy jt ^^=-1 Ir jj ^b'Vl 10* oui&j f ji 
^j^ A, -rr^ f j* \^- ^ IT . ou ^1 JJUj ^ IpjJ jju* ot oU>ll JJUi 
'pis Ot .a* d^JI OOP ^JbJ j^l ^ 4jt VI c UWI c--*- t^^l ^b-^1 

m 
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i A.dJ*^* JI12?- j£i J d) jSkJ U SiU lil j Jl_>j!l i^JI J^tf ' ■jp 0j& L. 

. 4SltJat- ,j* JLiU-ll Ja->jJl *-U«pi J* 4-JJ JjJ S^Jbt CjULJ 2jU«1-I jl 4JU- 

t OUUI CjU**^ J-JiJ t)t CjIpjJJLI oJLa Jil ■j£c_> . JULUdl 4iLUj ^ «a» j 
iOiJl- tl>\^>\ycJ)i\j c Thermophysical Properties of Matter : J— i* 

OU*-jJJjjj15Jj t (*) 4—** ^f'yJ'y* «^»Vtf <J , j a y*> ^ U c£j>j«1I r-bi^M 
a\^pl t)jS« -U SaIpj .. 4vLvo?<dl OljjJIj Ol^t_$Ll (j 4«J, all »^jj»JI 

jijUULir 4 oUjUjj a^ji ji—p j:»uii Jp ou>jii jjui » 

^2-^i\ OljyW Jp b\>l 4^1 SjjiU *U-N j£JLI ^ AiT ^SIjJIj . jiUll 

^j . jTI>l & £jdl IJla V. ( yi Ci\ ^ Jll ikii^H -*l y> 0j& ot i^^JI 
3j*ll ^ i^ji— oU>JLI JJk" jSy: O^WI j»Lfi ot J^ 41 Oil ^IjW 

« Clearinghouse ijT^il^ ; »>«dlAiM;8«llavall J^l Jvaill IJL» J.Ui^f J»j 
jJUj . Sj^Jll oi* l^-iJ Jp jilaj ^1 OU^Ull J^l>» t^ 3^>-_j j* >jJI Jp 

jjiil .Ur &c£ <!->■ 5-i^l J^l J5>- J ijUJl .j>lr ^Jk^J oT 



ai S^Lai, jJ^dlj f !)U!5U ^jill jT^lLI 01T, . 4-JJl oU^IJlli Uit^^^.) 
(^jll) . jl_^.^l U ^i { 4i\ "ill t OU.-IJH .a* & SLL. jlo^J ^ 5Ui ^ 
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^p £ >* 4lTt LbJ* Js* ol j& Jllj oU>Jll >V olfCil <UiU iLULl 
X\ y. U Jp mJU* ^.jT J ^ik^il Jo/*, . v^ 1 ,iA f W -W * 

Oj£j U S-ilpj . Ji-A-il-il ,y> on** £*=^ OUA^I CjLpjIj Cibji-i o»lit 

Kent (1967) C^T ^^ Jij t OU^LJLI pUl^ C^lCi U>ii*5 ctf ( ^j: 
4JL. Ol^i i oc2 Jl U^r- 27 J* <^l£jtJJ -«* jcvi jt OlT U j j . JJU SoJ 

OUL JU*^ iJaii c$U* J *1>-UJI oVUM ^r J»~ » J^ <3lS~j t jjv*. 
(ERIC *1j1 ) ij. ^31 jiUll ol-jl*. f\k aO Ut . *t£u-l *. jjlJil 

t iL^jdl UaUIIj t JUajMI OIjVj ••IjillS' t 0^31 f-jji j* t^* Uji 
«*wf 4Jjl»»C ^li*^iJ ' iMl J^-* J* 1 t •j^A' iljiUl J^-l^* J V.J*"^ 

JJUi jTIJl wJli JU-« j* IT, . 15^1 £&VI U* Jp bG»l CUMULI JJ^ 
V't VI c lijV >V 3WB tfjJl J t)j<. it c Jtll Jjj- J* c j^JLl j* 



\»v 
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:4jjJl cjUjUI oUji^ 

: l,IJ ^j u*l>J Uij LwU-Uij Vj-* *^*-^-l ^"t* u^*~ <Ji \c*j • ^* 

• V- J*l ii vj* V-^-> ^r^ 1 *" ti V j 3 ^-^ ~ ^ 

•y 0!)U-JL* JjlSij ' iJ^all OUJil lSJLs-J I* jjJJ i ^•?* ? " V>* i»J= i ~ T 

Bibltefraphy of Agriculture (jj) ipljjll iiljjJlJolLiil «Ju»J,y Ji*Sj 
rational Agricultural Library i^jiJl iplj jll A~£ll #0*7 f-jit* <J»liS" ,-jfc ■> 
JJI JU jp ^IT jJL^ ^JAI Oli U*dl UIp £, J>J\ Jpj . (NAL JU ) 
<-. jjjjdt J Ji*J& iJfcll iiiJI U . c£>-t >"!>• it ,y o^Uju it Jts ^ 
National Library of "Medicine i-*>3l i^Jl i^O.1 iJjt-** £y le-Jh <J*» 
■>. iJlp ^ vl>!)UJL. Jb- l^-'li t f IkJl Sjbl <jp U.l£H (NLM jj*. > 
t JjjM jrOj.Atf.ijp JoU^Ull jTl^. ■^oOp JuiJUUN^^aw viJ^ f: i -ir^ i ^ -f J ^ 
i^U-'l <_>Ji£dl oUl^l Jp i Jlill J;*-- Jp c 6UUI j ju^JI ^ 5ji*JlI *£Uir 
o^Uail ilopj i^fC o^-lk^i Oi^^ 1 *^> <^i» f Cj" 'J • i** 1 * ti jjWtf 
l£~Jjj J lS' JI^ju: 6jl*Uil OjiA&li * OljjjjJl j^ iwu. CjIpj^>*j: i*»l£l 
pUjjJil ii»i-j i)yj*> m t «JUd>l J^*-^ ' ^■H^**' ti Karolinska Intitute 

^jJJLI U£a J OUUI JU*Ji J*i)1 jIjipVIj i«>-l_^l *l^: {f^Jci &c£ 
Ji i J^lJt jj-L-T Jp jJJl' J V jdi\ oLJj3l «0a Jjj . (ij>& ^Ij 

. jjT T J\jor J»[ Jlk; J jl l^ ijoW J^b 
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t 3J»dl ^fl o^ is^i AAfi-jC^-Cjcj^iX-^^. aJKU J*iU J*U aJ jjJl 

O^uCl ojU JjIj . *LV$fl JjJll U.153I tf*jlaU Jp ^ JT ^^kJ IT 

Information Nuclear System (INIS ) ijjJI oUjL-.JI <ij-*JI fl — 1*JI 

International Atomic Energy ijjJiyiLJWJjjJl iJlS^JUpycfiJl International 

^jjJI *lkJl i£l AGRIS jy^lH ^ ij^ 1 **^ U '- A e enc y (IAEA) 

International Information System l^liJaJj *^'jj" f J^' t-3 oUjl**U 

iji^ «lpy ^JJI for the Agricultural Sciences and Technology 

^Tj . (FAO jU ) Food and Agriculture Organization JpIj j!lj iJpjM 

<LZ£jj r^'Vl !•** *"Oi* J ' f U*J' <Jk? ■»>*>■ J /*»lj'l t5j^-l <J jA\ <£j£J&\ 
Jl illi u*u if Ul ,Ju£&ll O^L>«*J ^Ji; ^ . 50?-^. i jU. oU_^-N Mi j 

* Li J jTJ.1 IJU j*.^ ijjjl iiLU) <Jja!l illS^IJ i-JLlL ., . J-^idlJjJill j£>l 
4JL.LJI ie»-IJll <Jjt-j: J-«cII jiT^^lk^jj.Ujj Ja^-ji-uli jUlljTJ.^LJdl L.T 

u VI ^ t .I^JI Jp ^^j ^jr-% i*&\ J Nl jji^JI oLi^ £*>- CJIT 

Atomindex Jl y> ^^1 oUL JU*^ ^ ^Ul j£i!lj . U*i ^^1 jTy: 

.Agiindex Jl ^i ^j^S' ^L> X* j» ^ f-jJall J&JI l«t 

* i.j!>Ul vj^J^I oli£,}l U >lj!J JJI v ^31 jTl JLI ^ ^T OJSCi. j 
jLci^i vlJl vy ^-*>- (C* 1 * J,Jil»^*ii it^'Vl ^Ijl^a.1 J t^-py Ji\j 

4^1 y.jlill <*\±j <■ ts£&\ ^Ti\ ^ i ^jUUcJI j»> i Jl^i^AJ will ^^#1 
«Jj J^ j- ia^l j Ai*J v ^Jl jT IJil pjtf U 5^U . Uul jJUjII J^c ji 
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Instituto Interamericano de iupljjJU jl^ l 5^>*^' J ^'a*J^ ^-^"U^f ^' 
^pIjjII ^Nl j jJjdl JlyAl JO 1 J Ciencias Agricolas (HCA) l&J 
Centra Interamericano de Documentacion e Informacion Agricola 

.^>/J^I (CIDIA)ba^ 

. f lk)l<j 



c^«. 



JjJI Jp i^, S>J *UJU J^iJI IJLa JJ£ ot ._-,&» <>. dlT 4K j j 



— f 1 

C-xJ ftOAj ) IJL» c jijJl 01 Jli j . jCJjJI £.1^ Js-T UNISIST 

i *tU- V*w «Ja <tf Nl t i VJUM oUjUJI JO* ^ Uii » t ( aJ^I V-» 
. iJ&l jJjJI J^u uiliJ ^ 4;t IT c r >Jl <> ,,*=* V c — JjJl D^lTji; 
Vj2JI ^Uj5U-I iL^ ^ C — xJ^JI ^.U^ ^Jl <J»jAIj . JU -ot Nl 
Oy J-«cllj t ^*ljJ' «-i* jijl"J oUjUli i**l£l U^ljj tri-^ ti *Pj^*j 

t u>j ^^j^iij ij^ 1 ^i*>^' Ji s*i^ jj>d i.j^Ji * V-^'j vy" 
Jl i^iji. iv»u 4j'> v: — iv* 11 £* u -^-> • ikiJ ^ 1 *** J 53 iA>* XA 1 



\«t 
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JjUj . .UiP^fl JjJll ^^iw i*\£\ 4j>-^I oUpLII £a\j> & 5U» &jtH\ 

: iUze- t5jt» «**** 4»lJ*T J**^ C— aJjJI 7««U^i 

. •jj jUiJLl cjJs — Y 
. 4*4^.1 OUUUI ,y Ujjpj OlyfjLI £»«i» — * 

. ^i» International Serials Data System O^LJLlI oUU 
V^n j^j" *?*** (3 ** J**k ^"W^ C—aljJI p*Ujj <j5>- •^ u^> W*J 

. 4>Ul Jj*^ Jl ***Hl Jjjftt>- 

. iJjaS ^IjJ! Ijttf Lil^l Tocatlian (1975) CiUs&j; ojLp? JL»j 
jj^J \e» Ua-iJb Herner and Velluci (1972) ^jJij ^ j,* ^ jTjU>t dJUT 
f»U7 a_» >jll ^jjl 10* at "ill < SX^I SJbdl OUVjII J wJjII £,1 jJt 
V-jU" JII a^Liifl J^. <WI oL.>ll ^ jujLI ^-fll ^j . . U o_^ Ji 
. Weisman (1972) aU >J j v bT J C-L.>ll JJ* jTl^. 



\«e 
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Olo&laJtl pLaal a nil yullta 

L^ Njl jLo Ol J&_ !5\i« ^-jj .j-^ Ji iA* u* <Jl JiW tf>d I*-* 11 c uJli 
. I* jvp ^ Jit iilSo J»£l IJU Jp U.UJI OljJiJl olT^ tfJb-1 i)U CJIT lii 
•j^X *li t i>lj tij>H «JL» CJlT jt c ijilSoll J Jjy it ilt* J>3 ^ \'s\ 3 
i^lil iJU-jJI jo >UI *l^i d^ 4 v*^ 1 *> ti Cr^" ^ ^J 11 cHj* 1 
V*!*, olij^fl^rt J jlU! jiUo' Jll aUJI jt ( iujJI ) l»j* j* >"t 

Jp t*L 01 jJaJl AST^i *-pjJ o^i-Ao I yk. jj5^ U SjIp yUJU JlfJl jl^l 0i« 
Uij OUiJ^I oJUk Jp j£j* Uiut oUjUll OUJ>- j^ jjJLix-il J-X.J 

: oUjUll oUi^ Jte J UU* It 
( JL-cJLI *U»j1 oljL^I ) 5JUiJI -JS : j/H\ tfyJLI 

• «^» JM^ ( t ) 

jt c «1^ U/ 1 j£) ) oJ=JLl IfL^cj JH iJai iil^dl - \ 

: 1^1 j«i. j i^l v-."*^ iSj^ *«^ ^'j^ 1 — Y 

. f IkJI ^ SoliVI J-- I* J ai^-il J^l ( \ ) 
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. fikfl VJLi Jl ou-^l j£i ( 3 ) 
J ojjjJ Tjitii jucJlI 4-vii t£JJi cJ^iir t ifSj^-i ^ll» j oijUpi — r 

: ~<s. jJI oljL^Vl (>-) 

. ( *lpJt-Nl ) obr>l Jl^Tl - Y 
. ( jJ*cll ) oUryM v-M,* - r 

J»- J ^UiJl S»li£J LJil JL.bJ.\ *Uj1 ) iilScJl *JU» ~£ : Jllll iSj^-LI 



\«v 
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. ( AlkX iilSj jjii, J ^Uij| ^T ) iitCdl oJIp «jt : dJfcll ^jzJh 

IL iL^Jl, iJ^. aj^J.1 ui^j AiUSc; UUH ^jLi' ^ o,!Ai . c*>3l oUiilj 
V * 5^li^^ J Jb^^>l4Js-J^JJl.*a^lj^; J . JJlp ^ l^ Ja.7^ 

c oUjUll ^ vIjhJI J jjwi^idll j. ^jtpj *\,UII *1jLo i^bUl oUjjJI 

UU-L^fl OM.UJI U* 4i* SiUNl aJj^-j jJUall J\ y jt c iiiU VI* fJb V U j 

J a*o uirt .1^ oUjUl jil^. ^JL*! jU>.| ", u SiUj . ttJ L^-l J 01 jJjLl 
J~tfj . V f T i l«Liit ■ >T ^ar jt c l^jt jt jiUU jTl jlcJlI > 
JJj^- tft c Jj^fl J.U1I J plkJI ^l^^-l 4]^ SjUVI a)^ i^W J-I^Jt 
i obr> j. j.lkJI A*Ai U Sali^l 4)^ iJUT, t jJgJ.\ oU-L^b ^juydl 

Jw> .* ^LCl iLUMj U&\ OUI^VI >ljJ jpfc^l J,U)I U» atJljA ,yj 
^a*>Za J «Jw7 3JI jjjl Ol jliVl jCJl57 Jp U jja -r tfLL Jll luJbUu <■ JJU/ 

■ *Lj^ ** J^* 4 V^*i *^J — ^ 
■l»Ui j^ 4-1p J^a^-I j^r ^JUI f^Jl ^ Si-i< JSU* a!^> oUjLm — Y 
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iuJ* J** ^.tt s cij j* l^Jb Uk? l^i iiLdl OM^NI «i* ,Jd£j 
^Ju if < ij^GA £>\Ji Jpj >5* j£i> \tyfi J* *y <# SijU-l &U->I 
^ Jl ^ tf-M JUull ■, . dlSC^I jJ» IV* £AaJ™ & Wi- U dj& 6f 
- t. J^ Jl J^l Ji> ^ fjs*. l^V dj& u 5aU tf j&H e)=«U J»tt 
j& <l U, t J 4-JL is-U-l jy ft\ <>. 0j& V J» il^s-VI ip^ OJi f ,yj 
<£i>C* 4*J *l>li JWI Jp jl c U **S)ij ii*JI pJtS «U«7«-(aJoi*» pjt fill* 
4 J\£"i!l jJ»d vlijJl j, U j* >& c# AlJUs-t Jp j|i c JJj*JU j£i» 
O^L^NI Obi' JU JLJtfL Ut . *p,JI j, iJi J^t J JL-iJl/ <J\£^I c)T tft 
. OtfC-VI jJi i^JI it^l J L-i^ji U SaIp Xiull 0Ji c5>^» V^>l 

*JU *>«*Mj oUjUll «liUJbi -Jd'iLUJI j* jll juU^j i^l&ll jul** j-Vj 
Uj L-'li VjJI j«Ull Ut . >T Ji ilii ^ IjJT ijOaft. *il l^t lT < iU#l 
Jll 4+&\ LJ^b^V UJ -fc^JU j£i» cil£ ^T^^ Svii c J*-> j J»t 0j& 

: dlijULI oUa>- ^UjJ Oj-^j <!&*>* uylc** ^^ ^ j^j 

£ttj jp £*JI Jp JlSlI Jrf- Jp J-k; U j»j s 0i-^' ui-** Jj^J 
^Uill Ul . .*J jj-jJ Nj Ja««> t 4«k« ^2^ jLcj Jlji* Jp iUfVI jl t IfLw 

Jp tfji* 4j^ i>; j^C J^i j* »-m»t *>iijli i-jyu J *aj« oj» Jen 

Jp iJ^all iVjJfcll ^-jjlAl j* frj? J^c-I jp !**«» ^JtJI l^jU i>J f\£>$ 

>^ >«*" J ^rii 15111 j* ^fil la* jp tj Jp ^ U]» ills >jj . C M is>>» 

OljUll l^ I JJxdl • j i *Ip4x-NI I j . oUjUl ^-jL-l oUa>- £lj?t 
e OU>JLI fjr jl/y fib tfT J i^ tft »bt -JJ J 4ill^i 0!5UcJLl 
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. i_^tdl jI^II f-U-^-1 J flkJI £-Lf c5^ tJ*- d^_ <^ O^Cc IT c N pi i-A- 

Jp jll» U UIpj . I,. 4>tfl v'jj* 1 ^IjUW J ^^ o*0 ^-j^- 1 c> 
J^-j i j *Uju-NI vJ » oUUl x^ja J *i*JI J^b ^tf I ,j*U2U l-i* 

JL^^ J i-"hll c?M «>" TT J* Jj^u^ **» ^ « »Ip41-I / A* I JjUl 
wJL OljUVl UJUL ^UU Jp cU *Jl* « JJ>JI 8 jJk^l Ul . OUUI 
gfcftl d^J i-ill; Jj3l j^c j . C*l.jUl Jii ^ i-w ^1 J S^yJI 

Lz. UjUI* « J*i£ a*»L o if a» vLj*JI li* tit t JL*U* J*2i l^ jJUj ^ » «1>1 

• 7.Y' tfT 

c tJ!A! uyci »1^ l^ jkJ\ Jll gjfcJI Jp Juij Y X Y J>a>- a^l j. t jJt-sJI 



JLcJll UJbtl Jll i-s-^aJl ^JJ 



£j+£\ ^JU» JJP ^U» 



«-> + 1 ( iWlt <^Ui» ) 


(CiLM) 


CT-^* 






(.aili) 


cr-^-f 


i 

3 


i + ^. + t-.+ l 

( l4lTt 4*^1 ) 3 + v 


»-+ \ 


Cj^' ' 


7^ 

J 1 



^^» 
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j^ 1 u^O • ( ■> + =r ) £f.r"~> ^ V-' 1 * *s-J1J^j J^" ^ (i 51 J^jH £•*■ 
Jidl Jp ^UiJI 5 jJ* JlCtt ^ ^i 0j UpU jJUjll ip^i (JUiI\ _Jdl IJU Jl 

aJ-U Oj£j 01 ^^ i-*. jj&j iiU ot c U JSCSj t lii *1&JU . 4->-^UJli 

vl^Jl uU/ ^*>- J .-J + 1 6i* t isy^ i jU» j . *pj*»«JB JS3I j»Ji ^r-LiJ^ 

a * ' * " >t^i *->i* O" V 1 J-? «J^i A * JliU Jj- J* *>-jLo ot U il*J 
. £<mY« =i + >jA' =>«-> + { k)j£>3L^-l*i» Jj. Sjlil 

j> oJxJ.1 l*Jb£| JJI i^>WI oljl^ Y x Y Jj^ >-^l J*JI jUj.j 

^UaJl OljiiJj i*>-^vaiJ JLilJil ^JLio ^*j f U J*I_jj ilUa Oj£j 4JUU aJLa J j 

«--»U«>T _i» v^>«JI la* <jl JLSjj . ji**> — ?r 3 y^° = *— * ul t£l . i>-!5WJb 
. /! \ • • *lpJll>t JJU* Uajl JJL>- 4jl UT . / \ » • J^ t)J*« 

J**>«dl Ul C 4J-UJI JJUjJl flsr^-l J*- fUaJl jJii *|pUX~Vl Jva-Jj 



i^-jLJ.1 Sj-Udl JS'JjJI jOp 
N * « X I 

*_ijai <i tLWJl jsUjH j^j^ 
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* 






jJi»JI *«-> 01* (V) JjJr J * j j U t/ 1 ^ <J*-> 

t 

. »ujt--i 7. \ • v^j*\^ b> < ^ + *? + v + \ ) W^A ^ ^ fV-^ 1 ^ 
**jM \4~x JJI ^jii ^ ^i 5JUH o> t oir ^ ^ viii> & *> 

oUUl a^l^ Jb-T J*xi> vl* «_Jt c JIAI J;*-. J* iiu air ISJi . <^>J» 

jj^j *i^ji J i^jUi it-Ai ^f oir, . y. v« ♦u^'jii v- 5 ^ ^ 
Ji . tiij^i > '/• x • i '/■ t» j 7. •• c^ oJU ^^ ^ ^^ ^ l ^ 1 
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t ijLi. ^5Wi o^u-i j ^fy _,^i ^^. cjir oT du»- lib . vUtii 

vlxJI J J^ly; 4> J>? tij JLtL-l IT 4 j/;i i»Jl J «ji£U lc J>T 
JUbJll aJOo a UU. UjLvb JJUdl i-J Jl >J' &&*\> 015" t> <yj . dJldl 

jo^ll Ua, c jJst '/ T« j *UJi-l */ Vo jii t^JUl <L»JI & 5*UT JIrT 
. J*i»£ */ \ • j »U*&»I '/ V« j££ liJI' • jJ* (j* ••US' _^TT «jjJi 

fct j^ill s-Stij -. UJ o j-jU i .kU »_^J c oJU iUlS3l il^Jl OULp Jl. ot ^i 
< V + t ■> *■ + t u?*j*£\ uaJjr oHj> i)*(SJ<*l U» j* «J»iUJ 01 -^ 
J* OIT d\j t ^\J^\ d^Jl IJU £->-l J-» • (YA) j£& J ^vij* ja lT 
jjp jJ&jll Ji*, ^^ If ( 1^^ il-UJI jJ&jll Ji*. t JSU1 iJfl 

. UX ^-J j iUUll 




-HI 



X€€€fffil€€ A , I 

d^JI tfit Sm . ^U-j^' jJ« ■«>■' J £->J\ gJUJ gi y (YA) j£i 
JJtjII ^ lU>-t lT( \) L-tll JWJI ,Ja«- ^U-jL-l J} 

JaMA ^UJUI (J <_<U<»1 4»J (lj) < r ^>til JtP 

/V» J-bcllj "/.A« Jlj»- ct»JI IOa J 



nr 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\^>y V^" til d&*> -Avaij * Jci^Jlj *IpJH-^I Oli ls-^ V" 15 4t*J 

•Ipa^fl dj» j^l ^ji^c ^Ujj^J o*Jl Jtt j^ \^~ fcli « ^^i ;l>-U 
^allj ^-Li^l iJUl c^>JI ^ U u AJjLiu Olj^jiav. Sap Jp iJo- At- iL£ JS" 

!>&-- o^cj d)l j& ^»j=ll *>«p ol* ^ya^Jl l(^ JjU. ^..Jll «a* U«»_jj t »a* 

( \ &2JI) t*LJI l^Nl^ jtTl jd^JI^LUpCu^t UJLP4JI U^viij .tfb* 

i>J&JI CJlTaii jt*JbJI *l» J *i*Jl oLJU* ii^^l U*^ *i\ V[ . ,yii^l 
;»- j y-j JUlaill Ut . ( j iktll ) *[*jzJ)1\ j ^likilj jJb>dl Jiij^JL. £tt_>l 



1" 


\ 1 


;1 

5 




^ 

** 





jjmH j.Uu .ujt-*yi £»_,- (V^> j£a 



nt 
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of if c JJt>JI j •Uas-'iH <y j£J Aj-JL ttk&l p-'Wji ^. jU* J»!>b>-I Jp 
JJbidb JLiJU v-^ 5 u^k J • >^ Ci, j* .JJat Ot j& -A^ljJI jjdl OUiy 
Jbf JUH «3l>t JL>-1 Ji t' »|pJt-^l ^ 4rtJfarc I^L. tUUjl ikj^ 0j& Ot 

Pj^Jo. Jp *Ui* j*. ^y j! ^lyc-il Jli. il-U^l j\ i->fcf «JfuJw J^* ^» j>» 
»lpJi-l ) Ju.U d^ .1 J*] J tptj Oj^. Ot Ujis-II IJA -j£c _, . Jr^ll Ji> ^ 

CjWi>- t^a^l ^ t^aUl .ufc-Al Jbf jUJil j»3l ^>Jl Jp j . Jb Jli tui 
^s j* J AiiJ^-1 oVtiU «>• JJ» *^ di £&■ iS-Mj < ^ V 1 ^ 1 *^u>ll 

Jp-icj-^JLI iJ-UJI J& jlbJp (j-U-I Jp <l^\ilf-^\4 tf- j^\ 4-i <j( ,^-iil 
Of 4 Jfcll Jjf- Jp c JUiu-JJ J^*-» 4 JUsJLI bbJLi 7i Jll U-UJI JJUjII JUp 
ill jj^ . Jaii U^J *J1^JI aJ /»>-jLj ^aj 4J-W» JJUj ,ji>- Ji *>-U- JP ujyu 

^iUr ^ ^ULI 1JLJ. Le >JI.J^j . '/. V jt £ ^1 •IpJs-.'ill Oj^. 
OjSL. jl o 5 ^.^ ^ T>J * j^I **tM SUlf Oj^-i L. JTJ AJi» i v«3»^- 
JJI JJSjJI jJlptL-v. Iji^ Otjp jjij-»l2JI Ji-V 51 " 111 •>• uM* iap 6f* ^^ 

jj&jll ^»j*>- Ot >-X jt j£i> ,y jut If"! tit •UJtu-'ill i-» Jp J>-Ji Ifj 

i i 
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<# V* a* •U*J=-VI U U >JI Jp 4$ dlli Jp_. . ^ j-Ull J^iM J 

^^aisil US' JjJlxdl 4~J Ouijl yr All i$] t OUjWLl fbrjC-1 fit* OUf-yt 

J L.T . UUp \f U-UJI jJUjJI Jjp J Jif*- j.. aJJj J| uJzJll ^bt U jUi. 

aJ~L«)I JJUjJI liJJj •jj. JJ&JI d))i c iwf _^v« ilLfj A* oy ^ Ja5i il-U» JJlJj 

aJI jjjl Ciljli^fl Jp j^aiS ArUtt oOa CJIT Ijj iv»l>-j t ^jJ*« <f li J*- Is^pI 

£* 'j>«»i t)l J3 JjU jll J^ juf iJp /^ UuJ 4~u& «»- ju«* (1)1 JLdzJll jjp aJIj 
.«J^>-j JLilJLl Cij J.* 5feU TjJli »_liai Ji dllS O^i C tcJLoJI jjP j rJUaJI Uj*^ 

Aitfj «_A»jll l0> J f IkJI jJUj . JLcJLI jjP iU OU^ULI JUt>-t Ail yrh my» m 
y JJUjII ^ i^-j** <i* jr j»J Jlj*Jl 4*i f^ji « black box jit* <J_jXv» 1 
*L»JI j- ^y u;T *b^f ^JU» ^U. iUJU^I v-5 j . tjJLV,!^ 4>tfl oljli^l 
J**&i f t I* f Uau 1 ^ ojUoiu^l OUjJUll jjP vL>-UI 4ji pJli t/jJiJI ( Lt 0j&.\ 

jjp <^>«Jl j(j*i5xl L»tJU USU^I jcp ^U- a>-jj 1^^*-^. j^o^ll i*J jUujj 

aJ-UJI j;P OljU^fl JUJu-3 c ^Ull J^l JiJ Jb4 J jt APjJail OUUSJl 
4~J r-ljiw-l jj^*!! jj^j . J*ii» A^»^Ua)I «^jI_>L»J[ LjJp >VJ JJJl tiUj J>»*Jj 
JLiuil l^l^j^lOljUNl^j^^a^ii^JlOll^^ ^Ji iJLj-'i^ltljJsJl 

oljliNI 3Jp ^» Jc«»dl a*-o OjSi lUUL j t \^%t> J\ ^ oljli^H jApj 
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If" ji^cll jj^Jil j* iu j/ TjlaJ i jyi\ **s)d 4>w»lj StfLf jjp c?jkj jj-Ul.1 
I* jj* j* jtTT S^iL» ii J* i jj^yll jjp «i>Jl aJU- j u$>- ^ JLii-ll aJJu 
•Jb-j JjJ* iUi Jp. *k J& ^ t d^Jl *I^V p^Ul cijll ^.Ul Jp 



. C JJL 



CJ1T i jJi c eo&il gtsVI *1* oLLp ^ £y J\ pjj ^ jSO: *b$U ^u* 

ujS»-Ul c oUJUH oUJbt j, ^jlc-11 ^*JL vJIj «j^l aJ : *teJb-Vl 
Jj-I jjc.ll Jk, jl uU^I J*, J ijuij . yu- ^y: aUJLI jJUjJI ^p 
Crtfll ^ JJJ jUp / 4^1 j V UT Jp ^ J^IT i *IPJU-VI j^Ji Jjty 
. JU^II vJIp J aflJI oiijll j, j^, jl dlU J&, t ui«- ^/. aUAI 
y. IT t .Uos-tfl ^| jj.1 J* jlcJU ^>. ol u>T JW J du^j. 
. Chemical Abstracts J| J j,u ^ ^ ^ ^jji j,^ : .,j ^U ^fe, JU-l 

CJj ^ xkA\ ilk Q ^su jjt ^u, it, _^ 3 . 5JV1 jt AijjJI JiJI JlSJi! 

•( *)^UI J^l Jp ^.^1 ^ J ,»LI _^ vL>Jl ^LJLp dfli J U 
«cj U ^-U Jp ^^11 ^ ^>J| J j^JL| ij^ ^^ . .r^ i j^ 

jla^^UJp^ii^li^yiid^lJui.^^Ui^iJcJj^a^J 
J J-J ^*J u- (r^. U jUi j 4 r lbN ^ aJI> a jIju J cJj ^ xcJil 4^ L. 






UV 
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NUaJj i y*C i j«te U*_. <. d^»Jl g5& -dvaj" \*X<o i UUp Uf iJ-Uall iljU 

Ijvi^.jJUT 1^1 lT t ti3Jj tt»Ljjl (j^Jl If^iw «*«sj- jji^l °^* -Myj 
J~>«sJ TjUx~. Jj^j U SjIp i ^\i. iJlp *Ua— .1 i~J .J^ (5 Jll Xi^-lli 5 ,j^»«JI 
J 4^».U •>• 0*JU ^ Oj j* JJLJ oUc-l jp ^ii c u ^iiJ.I J**>dl *U' 
. il*JI J jj^tll ,y jOi JJcJ aUoJ Jp W Oj£j 01 j£c *5T IT ( il^JI 
J-5>JI J tpUJjl «!ja 01 j£c *JU *IpJH-SU J.sNl jJ-l iJUw tfJJI ^t^- 1 U * 
j* jT a, a^ tft JJb J Ulj Oj& Nl J*iil & *it "ill i itjj-.Nl J fc^ ■> 
jT^. J Oj£ U tcb il^-.Nl cij 01 jiTJUb ^ai-l ^j . d^JI J -utr 

y> JjNl cJUJLI Oli c ^ .^Jl cUjU fy J *. JU-I j* lT t its-.Nl J 
<;? ^ i S»u!l ilp J 0j& otj JbN OUj^l ei* 01 j i oUjl*ll f .aS 5jjj^ 
Jp ; iU^u-Nl j>j W e JJ^" / V- j »UJt-Nl <>~ dU» 0j& o!_, a.V 
Jl ol jkll jt£ t: 4JI diiN_, . SJlill *J>' J A «# ^^ ^ 0* ^^ ^j" 
jS0:_ dUi ON t *bNl joU JJ» vi 7 ^ ^ <-3 J^' V'^ 11 J its>.Nl ^J 
Jp U-Ull j^ oU>dl jjjUw Jl ^^rJI J j-^jll Oj^oi tjjOjiUI 01 J* oT 

Ijij*. <JI %&. JJI oUUl ^^ Jp ( r J jJ^r ) Y X Y J j^LI J*^j 
i5>uh 0>J • ft& u^'>^ ' oU>ll ^t->l r l^ J^ iLPcst ^5U 
ot Nl . U. jJbdl S-- 5 J ^-a^-NI i- 5 6* tK ^V^- 1 ^ ^ Cf J*& 
Uf .c JjaJLI & l*fl>^l ^ J» ' <* j^NI *b1fl ^^lii j- ^1 ilk* 

. e *bJl o0» ^^ i5> ^ Jb . JbJI ^^ ^ 
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i>K" U jj . « iUVI du i W o^'j t *l*az-.Vl ^LJ *- + t / t 
t^-Lill laA^-I^IJ JjJIJviiKent et al. (1955) 4»lijjvlj£j 
Swets (1963) ^J^ L.I . , .Uj-^l J-U, i -Op 1^211.1 d->- 
J* J *ti*- 4Jp jltl \ri; . , iU)U Jvill J^VI » ^^i 
. « ^L-LJ-I » ^,] Goffman and Newill (1964) 

Fairthorne (1965) jj^ yp J&l Ji, < »UJt-^| io -^ a*_. >- + J />- 
J^jiJl J&^l » Swets ^j^ l^^j ^ t , J.I ^J| ^j , 

. i i>-!>UJl wj » tlU-l LS ^J Jllj fc jJ^Jl i«J ^ d JLikj ^, + | / | 

<Jp jlk .j* Uil iJU* j . « ^ijll aJUJI J*U* i -Op l^iltl 

. « J ^Jll da** » 
I Sj-i^ill J*U* i L'U-T IjJp jUajj t y;J>dl ij-J **s ^ «a*j <_> + j /o 
Up jitl vLo- . jj-LSlI IJa ^ jlil j» Jjt y> ^j- ot jJUj . ^ 4- v/ V 

4»Ujj Oj^ur Up jiuT oi., . « fcjijin j,^ j^vi » 

lT iUL-Vl i-J jl i JUiJl l^j i Cleverdon et aL (1966) 

. « aoJuJili r L^uT ^^j 

. « £f*A >i^ J^ill J^Nl » Up Jiiui 

t c>JI U*p i*u£j ia»-lj jj-Li.8 Ji j^^ULl «a* ^ jb-'j JTj j j& ■> 
£»,?* j' J^JI J;Ia« ^IpOx-VI ^»ji J JU-I j» IT . U* j^-LIi U\^=^>1 0>r 
JfcS ^UiLli » ilU-l «4* J ^Ull ^^i c a*UI jt jUJL-VI Jili. *IpJi-NI- 
^LiT c O-l, ^Uu J iULull cr » 1 iaj oa* ^ jju-U. ^j UjU- lib -« j«=lt 
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<jw-» Ji l^l* j~f p~Z J!l £t»-jL-*}!l J* >JJ J tTii^' •■** M*aj J 
i-Uli iLaM l^a-!^ cS-^ tej. V>* o^ jN <J* J*^ * W» V^ ^W-j* I 

T>; c U a>- Jl «h* **>• JJJI ^j J3I Ja -J& 1 otj u/Vj . jUe*#I 

JJUdl f j | JJail .UJfa^M » JJJ1 ^JS JU ^£ J c^wl Jl 53 JUdl 

^11 ^-bUM »J* Ujl27j . « jwJLl jJL»JI i j i jtJLI •IpJii-.'blV i j i JkU 
^.UUI • jf T tfJUl JaJII JJJI Vi J ^31 i UUt Salton (1971) OjdU l|»- jSl 

• ^ J^» «ri? f J*! 

.Robertson (1969) l)^J^i jjj Keen (1966, 1971) o^ 0" iK f ■*» -^J 
oJ»j c ^JbJI oMa*. »^U«>. tij^j ^JsJI crii^ k **>• <J1 *■«*;«»* iiiU* 
jJ»«H <-_~Jj *Uji~VI i_— » CJlS" JiiJj . p-U.JL.'y! <i>ljLs>-l ^Sb» ^y* 
<3 jJ^lT Jb . CjUjUlI £l?JL»l J*J ^ J t.U>c-l ^L- ill Jfcl 
ij If. «Ju jrtll SOpUJ f?~yj ,_>— **V53Ll oJL* U r -ij J^i /»»-ji Cleverdon (1962) 
Jl >Jl ol Jjy . j\j,\ v b£Jl ^ j^* J,Waii ,*M3 ijj . oJUIjT ^ J-r i- 
^oSj . ^-ojtill «-U j,* iJY* g*>Jj 3»3 jlrl bjlspb tfj 9 ^ u-a^ a^i 

o$^.j * U^^. ^^»-JJ v- 11 ^. ^-^J* t?M *»us" C'jbji yr u^i >j 
. 4j jr-jj s^>j\ jl. vx atCn cob ji yr -ot ^u **■# j^ai 



w» 
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&jA\ .bill jJjU^iuJ* _\e 0( y, J^iJl la* iu j dj yi Jj^i j^, 
t* a, i juU\ »o* J^ t oU>dl ^-jL-l Ji; ^j; J [^\j^\ ^ Jft 
j^l ^j<.Uai-!)U iUul ^1 UJb»J (* )iLtall, . «5jiJL|» _, , iJafell J\£-| 

jujj^diiuujr JiJ^jiiJi^Upt^ijt^^.j^ ^j-j 

£j*-jN J J-*^ 1 u* ^ U .J J-; < £>J*ll Index Median ^1 <J»lt£j| 
ISJj . v^)' ^' V^« UjjOJ Jll 4Jjj&Ml MEDLINE j/itU Ujla Jj 
jp >j Ot j£c v^» <^ i=^il OUL X^ J d*JI it Ut t-^l 

>' i^j-j ^ 5L^ d>JI air ISj. u ilU J^j . Tj^l; Nl 4»U;V ciiy 
o^ i>? UT Jjj, ^U J^li d^ J} ^bt ^JUI jJxJll oji i OUUI ju*^. 
OUUI J^^ -uL. Jui U yj ^T t juu^dl ^j Jp oUUI ju*^ J£-| ^a, 
*1>J & i^ c _, jUII JW-L «y*JI fel^ j^ai tf ^ cte yi ^ ^ 

tvi ^u j^ <p ,^ji iiiui <j*di j^.Vj . tf jCai c b^i «u£, ij^j 

Jt at xfcii lii -jCli ^ <:! >/l . ^^.jii jui iju j i^sa, oU _^ 

Cr^- u -» ' > T &*** ^ T -» T t>^' u^ o* J*ii i*J t-Ci *^li Jl 
*^H u^ A-»H u^.J • <» vJ«i ^ )i T^t u jfSlw Jli ap_^| i^ki; ^ju 
cb- <> ^**^ ^1* • JJx-sHj *Uu^^|| ^ JT Oti i«i j vU ^ '«*• viT 
ChmUcal Abstract V uXJ, oU-U^il J tf ^t d^ gjte cJjS oT Jld.1 
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« iJUXll oUaUc-Il g UmJ c5*^ jjJ* 4jj«sflJl ^ JiJ^. o^-* W u^ 

. y. r • £~JI Jj^ iS-d JWV 1 -H-**^ 1 cr^ 

5JiJL| a^J jJU-j . i*JI 10* J A^rjUl 5J-UI jUJjJI £^ ^ C^JI i>-P 

juU, ui! J*-* ■ S^' ^ W -^ W . £/* ^ jJl VjiiUlj *^ JliU " 'k^ 

ilUi J-U=J ^jrf J^j . JjJULI o*U_, AiUI cJjJI Jp .U, jt i "aJttl 

IJUk Jrflj . OUUI 4» y>j *$ t W *>-«*» J *jj j^ fs" jte*.& 
iUr^ i-^Jil okjUl olU^ ^ J J^lj •Uas^Vl j* JT J*- jULl 

.dHi Jpj . i5^^» <> fJ» ^jt a>^ j U.1T fO» at Ul i f ... jl^-Jl *rj* 
ju^s iUrV 1 ^^ *' J- ' ol J 1 -^^ 1 J* ^J 1 oUj9: " fi? 57 °-^- ^ ^ ^ 



\VY 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: oU>ll oUu- ^ *|^V *£r oLy^, ^J 4U* 

. iJUiJl ~i5— \ 

. iUSill iJUi -J57 _ t 
. uJUIb «15c!l xy* -J& _ t 

^xii-^J) v^V 1 ^^L^-^li x- J iu£l ^bf (^al iu.]j* iJUiJl ^i; J 

^ijli J uua ^ oT tvi jrtri Jp y un <** 4Ja a>; at jy, u lu _, . u> 

0i xix~JI 4U&I jt iLJLI jJ> Ol>-L>->/l Ut t obrL^I ^ ** a, _£, u ^T 
King and Bryant (1971) cJjI^j ^ j^ *JLmII f JS JliiU, JL_^j 

VW 1 OVUM J*-^ OULJI o^ 4*4 «J«j oT oiii at f UJI -Jill ^ 
V*j 5j^ J fj^^\ .U» J tf>i ^ISl ■>. jdi If •/ VY ot ^t t ■/ VY £j 
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^yaJUa^ jjj jjC 01 £& 4it (.gt c iliidl sift {£j=~£ P^J^' Jr - * U p «--W^*J* 

oUj fj& 01 ■£* l5~ t 5iwcJb Ji* ^ Jll '/.YA J u^SUsS-j ilWLI y.VY J» 

«. \^a ^JLiiJ.1 Jfr jJI i>» oUjULI i.-v£ U Jp *_>^dl aJUJI ^j; JjUj 
olftbM lit* j . i.-OH oJLA i>«j; ^jjufe...\l Jp jj« tfili <_l£ll y, L. c^V 
«jj^i t>' t^iJ ■ **^-l «-i* -*SU> i-lji ■> oUjUll 1aJ»- iJUi i^lji ,ju i y>j>- 
Jw«jJ J W>-l»«J ijSLl wJlS* t aX ^^t Jp i.JbC\ iJUi **2jlcb 0l£»Nlj 
iyll wllj i iiJaj 4i.IT iU»-i iUl i^jll Sk&J ijdl v-jMj t jjttjjl 
^_-J^ t £**» a±aj iji J^ ^Uo vLi" Jl\j OLiULl ■j H ibLd.1 oljlp^J 
^j J, v_^Jl j, 4JI Nl . IJK* j t tf jCffl gbrtll i^ J J^dlj *UJa*Nl 
j^JLI j^ . iX Lr- , T Jp diU>Ll iu>- jUIp ^ jwdl OU-'SlI Ji*» J J-nsJLI 
^ If . A^UaJNI Jl Jj: 4,'ii aJUll ^JS Ut t \fjZy 0j& it aJUI ~fcJ 
^jUUlI Jb-t jJU a jl ^1 ^_ iS Ji\ gjji] £ b'NI vl^ 4JUi Jp iJ-l XP JjiJl 
Vj^» ■y^Ji/" «i^ •*»■> .'/.«• J-J5>dl i-J «y V^» "/. A • MJ ►IpJix-.^I JLJ ot 
^pLU y.Ji- Jp o^ -*;T £z 01 j^ Ul ^ J>J\ Jp r lkJI *bT tf ju« <y> 
0* Jte* t5^ Jlj^-J Jp SjOill boJ OjSsJ 01 Ol<c ♦.owJI ^ 4jt Nl . v-!)UB 
^1* 4 u^i W*j • Tao* J*» c5^Ji *f **?* Jl JLuttJll Jp <i*JI «JbJ aJlp 

Jit 0t ^Cc c IfU ^Jk U *Jt J / AA 4--i C^* tP 1 **J^* i>t ^i. J jSft 

u&L t* 4>* j. • 7. 1 i- V^ ;i >«^tJ | ^^l <*■* t)t ^C: If j^I U'Ip j^jJLiu-JI 

. JSUI ^.LSl ^U ^ ^-J ^.JiS Abe 0j£i 0l inU:i iJUiJ J^JI ^-LiJ 

u ^iBj'iii v. u^. cP* i5>w c^JLi j* j*ji jmi j-u. Jp jdi ^ oir 

-Wj - ^ 7. A« Jl 7. VY ^ . jHJjM J-^jJ OUl5Ci ^ ^L^il ^^ 
JjU'j . Ul^ll 5JUiI ^JUi t iilSj J»T J>JI *JU ^ Lt ^o, csrJUl JJUdl 

iJC^J j . i.Jbtl ai* jjijj 4JU* A«im iubi ^r JLS «_>JI^j i»» j iilScll Jtflp i-l ji 
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. otA5li*» ^ oUjJUaJ) iJUi 3JU ifcJ JjU^ aJ jl* 4-1p 
: ~Jdl £.U^ JL& VjJp t-sjkj t^* ol^UJ j»T Jj ^ 

utj JbVj . Ol^ j* i-ljJll -uJLS; 0l j^ U JOJ^ &?* £*ljN J J^' -V* 
tS^JU Jb4 0j& U SjIp j>j c ~Jdt »I^>-1 wit ja <*+. JUM JjJ* Oj^j 
IUjJJ JaJ*iJ» aJjI— £* ^1 Jfr> <> ■> . 4./ u* u^J 2 - 11 ^ ->' ^ 

jp oir jji 4kA ac'\* jp 5jLp jw .jl» j . ^jji £.1 j> j*-\ y ~&£ v 

. Lancaster (1968a) JLSj^ ^yS J i j j lT lf> c_~* ot jjUil i-b* 
. iuliwiil i> J f IkJ ^.Li W>' «^^ 4-1 jJll ^ T> UJ 5li> icl» ^ j 
ihJi\ & iOP Jp J*iiJ ^ U^»jl J^^l JV^I ^li ^1 oUjJl ^.-> 
iUf^U J*J^ f~*$ g*Kj, gZj Ojj J>; L. lil> ^ 4it ^JIjJI j . dl!S ^ J»t 



W« 
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V» *ij*J^ &\&s>\ ilt» J* 1 0iJ-c-il V 111 * 1 ^ yi i f^l *l^ .Ull tSjiJlt yi U - \ 
V i^^Jl w^jll o^flil «JdLi Jj c ol jUc-Vl £ljJl cil^ic Jki 

v e; j^il ^fctyl itto ^u:| 5JU-I JiA-l 4o-!5U tJJL. U _ \ 

* * j^J* J*^ * b ^' t> oui^* f-» J i» >^' j iiit ijjj ,>, ^ jji j^uii j y j* _ y 

Y U li^l »b^l J j^j- Wi OjiiSLU oJii Ja - \ 

* «?.-»^-A» ^^ «-J^ ^i; ^ Jji s-a^M ^u-i jJli D^ii^JLi ii jju j* _ r 

? <_jui&jl Jj*i> Aivdil JJU-I OL.LJI jjt j* U _ i 

Y SjUSOI *J Lc SiJlat oUlk^U Ja _ > 
* Ji^JL. j£!y »b^!l J oVlil «Jd» J oUJkJil Jbj*i oU-ji i_>!3btl y j> J* - Y 

i5« ji j ^J" Cj\jiy j OUJk.al.1 J jjS" Jjb^JI Ol jit j* Jb jL i^jJu. £»-b- *1U* Ja — r 

Y-LjJUKit^jSji 
¥ i-JL> >SLLl J oWk*ii! j*, kjA^A\ A^j Ja _ i 
? ^.L. ^1 J] CJjJl J J>-UT 3L«tUl oUJk.aJ.1 *c **? Ja _ o 

Y ££JU jj»cl» jl ^i-JLI 4e4x-Vi oUku SJbJ il^ cjU^I jL.1 :&W» ^ J* - Y 
Jt £Ji*J\ J& \aj Y iJUij ii jk Ol> Jil j^a; il^Jl j* ,>I jt-JJ ^ ^a. cfil J! - \" 

Y JJ*d\j *U4i-Vl ^. JT ,_~J Jp 

. v!-»Jl acUo iU-j* J JUojNI ,y Joy, Jp j^" J3l _ lj 
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& j^ aJp t jb5j! j^cJl ^jij^ .jj^e ^i J U oy^all 01.1^1 •yi ^i J* _ \ 
f J* J* T ^ijlUl *b1H obji_» J* Jj*aJ-L «L*£JI ajJLL v-U-l ~.l j, -JB J* _ r 

i^^Ji jut jb-t «a j i^ i^i j jii at-^ii ^ v (f* ) J^ 

f?*jf Ji& 4jJU& ik>- «^*j Jp ^jidl Oljk>- ■y 4-Jtill jjla^l iS^&J 

&> JjlJLI Jpj . JUtl ju* J o-j>ll 5tJ^1 Jp i>^J oj^JI oUUI 

£p. JjiJLI Jpj . 4*jJSj S*L«£JI Ol>-jj ,^0*1* OUIJI ^**jf <j 1$pL>I jjlxc 

: JIT 131 U Jl> J& *»* 01 -jJJI 

tj Up ^» IT -ItcJl j>. OUUI ^*^> il»Ufc Up iU'i'l j£A\ ja — \ 
/»t*»«d fltcJB tfjUII JJtiiil Jp vjl^wdl ^^ Ji^i! sjjj-^ u A - Y 

c .fUUI JU-I il^i-Vl <yj >> U l JljJU c JlSlI J^ Jp ; j£JW ji 
i^Ja j jUii-.'yi Jl7 CJjj qJs Jj>- ^tai ^ feJI ^ oUUI ^f dJI3 <-.IUt.j 

. f-Ur^*^' ^y^" i>« *^ *«J V^ 1 ! "^^ J ' JUfiuJLI Ji ~ldl j<r4A «^ij^ 
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^ ju-i f ikJi Jp jftii Ju^i d»i j>.j « ¥ j«uii o* ^ uj» u 13*1 A a* 

OOP ^ ibr V J* o^ ^ •*"■ -Ai 1 ^ 1 ^ ^i ^i"* & * , >^ 1 u^- "^ ' 

£>-U-» *>* ot OL-^I <>« J ^ ^ ^1 ". (^ &JLI 4-^11 a^L 
J j>.i a5 j 4-i; a>J 4k~d» &^l <>• ^ tJL * •>" ^ ->* U ^ ^ UiB 

jjk" J vuli yu>-V' v^ 11 J 1 - 6 - 1 -* < tau^ (*•**» 5 y 5iJ -'-> 

3/j ol CijJI ^ J oft lr^ < <>J» i**> *~r * Jr*P J>t ^ 

*>/* if j i^ j> t ii^i» *^t Jl r ^ u* Jj 1 - 1 * j>> y J* 1 ^. J" ^KA* 

JUJI aUJl j&N a5\ ^ > jJl Jp j . UU" SjiUl 4»>~- l,J J*U* JJi <Wi 

tu oij JbN j-^ij jJUJi a^ oji * J-J^Ji a=»^ o* ^ cM W at 

«Ja J»>-J ^ J^ t JLiJI iU^ *J» ^ J*^ J^i oU W ! > J^" 1 

^ tf >s at ^ u o>i at j.Jo j . je-Bij jiJ c»u. j£i ji ouyi 

i^, U oil* U j . iU£il <i U U^l j ^Jcil ^j^ J jir*toj Jr 1 ^ 1 *^^ 

iUrNI Jp Sjitf l«l«f *2j>. ^^J ^^y J 1 -^ ^ (e* 51 ci* J^ 1 

Jp ili-^fl »Ja Jp iUr^l J (W» jt t J*JI i!^ J iVj>ll Sb-^ll Jp 

t js-idlj JJ^Jli i>^ Saa* Jp1j» jt oblijl it £.tfy ^ft N j . J»9» 

^Ji^ J j . >T iU -^? ^r <y ^y^- u: ^ 1 ^ oi * J * : ^ v T > 

x^U «Laj ^ U'l i-» jJll j* 4V JlI «i* Oi» c iliUjUll grS-\ jP ^ f^ 

WA 
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^Ifc* JJ* vlkjj . jJ*JI_, .Ipj^VI J Jiill ^Ui, JJUo, uj • - ir 

jjoa? Oljlyj c f lkJb i^UIl &MI_, t vi^Ji 0L50I jL,|j t ^i^Ji oijl^ 

J^JJj&il^ ^ oLLpJc^j Jl »U^=.^fl Jit ^ ^Uij . .u^T^ 
c f lkll *b"$l aLoJI ^Ul jt < jJbdlj ,lpJt-Vl c-J JUo it -Jell ^ 

jXj Jll dJtj t 4»bT Oljl^ Jp^I Uit l^i f ItJl jJL, JI| CjJW Ol^jT 

V^j- ctil liij it^JI ^Op ^js Jbll j^ jp t ^ c u^ l^i . jbt 
& JiL^j . & J<J *bSl i^jxc i^U f Ujt jl ^ ^l^^i r 4 t 3^ 

JB 4h**l JJ* oil* .1 ^ , « j£*J| la,, u. .b*| f Bj T j^j^ . j^ 
f lkB ^W- ^ ^1 r Jdl ^ J^i j,^ t ^ ^ ^ j ^^ 

^ uJjUl Jl ajij il pill f jss y> j^^ j^Udi a^ j J,p, ^^j^ 

>» Xto i^i ^ Jit a^^i^ 4 pjai ^.u^ j s^ij i-^uci 4UJLIUT 

JXlt jl^'ifl V>! OJi ttU UibLl J >jbt J5JL, 3 j? f l^T ^ > Jl Jpj 
OUI^-VI £*>- Jjrf y^, -o'ii t J,l£H r Jell ^1^1 J ,jj| jjj , UjUui JLL V 

. i-ijaJi »i j>y z. j^li ouui £«f jp Sjii; 



wn 
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J Sijljj* *b"$ll jjjU. jj^iw }U oL.jU.1 OUbi c5-W *l»J I*** ji*^ 
*WI flkJI J^ b\ V[ bJp !,♦ < J15LI J-u- Jp < aJUI iil<3l_, t ^ j* 

Si^aill OljlaJ^I ,y2wj 3\s£l JUo 4Ji» AjPjJl Jld^*^ A-JJl; Ul . aL>UJJ-4£*jIC 

. i.j^l *b^fl Ofclo «j**J 

. U }\j>-\ f JJI C-^JI oUf j* aJW a~* J J^ 1 -* *l^Ji-.*ifl ^aS; j\ 
Y X X Jj-i^-l J 2?tdl a^yi <Sy^ <kJ» tff £ ' Je^'j •U-te-Nl «~— 3 j 

^Ijli fl>->-^ t oUUI JU*^ aJL> J fUldJ j-lf tfJU Jo Jjj 4 a**=# 

^jSCt Ait t$t 4 ii-U» j*P .il jjj* Ift^-UoJ 01 OjA 4 dUUl -W» j* J aJ-U«JI jSttjJl 

0j& 01 ^t- jL-^l f »bJ JU; u^k N All* t 4^« vl^ J aJUIT gJb; jJ»* OL^fl 
£)t j<c dili <tff t »1^JI oUlf- ^ S juT 4Up J aJL.IT ^Jb* JJi^ Jp l_>al» 

^l^s-l V. u 5 ^. JP j**^ CT^i 7 V. u&L ^t-J J**! J* Jls11 oir U ~>-> 
Uitj 4 <wti 4JjjS3l c*L«jU» iUst *lat ^^S Uijt LjT v_*^» . oo* *bjll oUU* 

-4>J 5^» J ^>»-t "&> *L4 Alf- \ • * J- AjJIjiP A^P Jp ^JJI *lj»-j tijjl 
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Jviij . oUjUJ! JUixJH c-JiJ Jj.IT cibT J^^-J Vjt LoJ 0j& Ot JuLj 

IJU Uo~v-»- SJUj» 3j\^~»I jJp ( 4«j-j JLil~ll 4pUo U> t >. .IUII J****-? jf* 01 
*_-UJli S*»U- «Aj£ iL»«Jl jL-l -IJpJj CiUjUI 4aS£ ^vUbJI Jb4 ^ J . ^jft 

01 y> 0,^ aJJJ d^JU a^U^I JJUdl v- 5 ^}J^^J • ^LH -k^l gjl* _A 
iU<JI jiUjJI Jp p^Nl Jp *U» oJi* iLoWl f l£>-t 0j& of J^ii j . jJU 

U J>- Jl aJUIT JJU Jp ^tNl Jp *U; jJU-J 01 f iS^II «Ji Ujl j^C 4,'T VI 

ifU^ ls^ Jp £U jju*> «v j JSO ( jjiaU -J? J J~*u*i Ntu Jbf *_-». r \ 

. bw JJtfj SwUJ ip-^UaJl ftCs-l £-*>-d iS>» ojt-'l J\,*l->l J^JLI ■>« tlllT OJj 
Jgy-J r-j*^L* ^joUil L«»J 4j»-^<^»Jl jIp J*J-I JLiuJll 'jj" i—JJaj 01 U«jI J*<_i j 

^j-i i-iL-T _uij_o c « a i*jN » t « a>^i j- ju» Jp • c « iflp JpV 8 ju 

jj^ jOp f-Ur- jL-l j,p »±->Jl ^fi-l I3>1j . j>- Ml ^^Jl Oji '<~*a JJUj 3^%^* 

Vj-J» JLW 4^11 

■ • • • / J J-~c-*l 

^J«£» 

? *IL511 «i* a yr J. _M ty *' >> (> «=--* J* - > 
? U» j^- ji C-J* -i-T ( ) ju 

( )V 



\A\ 
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. *_— Uf g jll J Z&fi. n^y £jihj 

( ) Wtfl t^-tl- V-* 51 ! V^" t>* J^ J 48 J* (V) 

• • •• ^ • ^ 
? j>T {\>j-^» j> isjM *t-l»- ^JW Uj j>- j> c~J& <jl Tjl*- ciS' J* 

( )V 



,i jii isij . diur c-j jjuj a . .j iLu «j?j ^ ^t» d jJ ^t*^' 

J» Jp t d^JI gfcL ^tfl Y X Y JjJJtl J A^A-igij Oil *JU-l oJU 

: JB 

t^ 1 d 1 -* -** d 1 ^ 



Y« \* \o **- 



l\\\V* 






^AY 
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C J Ij-tj aJ-'u» UIjj iljll est t LM^cu-l aJ j^-. J3l j«Ull ,^-iJ Uji>^-^ < U 

iljLI -^ u ^» b\ Jii "il -uM Nl c ~tdl JjJ>- j SJL&il Jl £*>. ^i- J>f 

. JjZ*A V»«>- t>* f ^ ^ <-* l5!AtVI JP Jf Jf- jA U d^ J 4^-jU.I jTLP 

ixli- Uiy^ oU JL>-t •UJU-.'ill jiJLS Ji J^jdl jj<c V a;! dlli JJ .jivit 
ii\ j£x m Uli c jr j*j . U-U«JI il^ll ap^*j? ^y j^j j*S"l <L)j£j U SjIp -cuw 

. i-Jl J *J-U» SUp-I j *aJj Jp jjiJI J£>-l est «JUa JjSC ^$CJ < Jlsll IJU J 

Ol c •%> irUll oL.jLAl v^UJbt ^Jt*-) -Js J LJp Jii, *T» c dUi Jpj 
L«£aI jS'jo Oij < L't>- ( *kl» l j\ I jj^*- » *UJfc*l ill J*^^' • j^» r^ 
jl/l d»JI oLLJ *lpJti-.^J j£r jJJs J*ut Jl J*» .^11 J j*- c dili ^ "iljb 
<I->JI oLLf- J^l Jp *lpai-'yi jjO&I tCll J-^laJI ^a>-l ii_^Jj> . l**2-«; 

J* f oU>AI JUo^l ol^r-T tfJUl J^^fl d^Jb ^Ull *Uai-NI & j^dl 

: Jbll _pJI 

iljll i-lP + \ IjJp JU Jll iJ-Uall iljLl iJlP 

o"c ()>■( *— 'tv* »j^' ,, --'^y 
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J t u^'l^ 1 ^ iS-** J&l Jrf- J* 1 u^J ^ Uijt lip . J*ill *Uj^|1 
JU-$3l l^k jU JJI 4J-UJI aIjU .sat 



UUVI *^UJI iijll ^a* + JU-53l Ifcl* > JJI U-WJI itjll jjip 
CiUjUI JUa>-t 1,-JIp Jp- J3l 

i*»l£l *.lpJtu-NI a«J jjoS 0l» t jjall j^^ifll ~£!l .jpSjH 4$ *^l 

. ^U-aiu-Vl *U»»-t j>» «cp *_xi£j Ot ■j5or U ijP^ jLo |^» :> ja# 4il ^a j t jb-t 
ie:-! j!l ^Ua^l *Ua>-t Jp ^yd\ J a>- a»t JJ «-»jJL^fl la* j* 5i l»V 0*k-> 
yhUk* jT c j^~fl» £>• rUi-JI &J *Jc^j U _jt 1 iLjwiJl «i^Jl oL^JljL.1 JJ 
tf. o^ ot c-.JLSu ^ H Ai\ V\ . ^\ki\j JuixJil ok J Will J j^l 
^ a *^jll ot ^1 a £j«»jLIj J^cT 4iJj llU CJ1T lili < oui^oll J *u*^t 
t ^So:N *t lT. a jp vL^JI t 9 iijjjll «JLa ^Lo ot j vl^UI ■j^r'y *]* < cii£ 

. A tf- \_££ \a ISJ \*ye? jLj Ol3j»-jo uj^^ U*»t 

b.iL*-jA jj\4 (5all ^tr^— ^1 fU* J *lpax-'}/l jjjUfcj J^iit ^^L-t *JUa _, 
ot JiJI *a* j£c j t j^t jt y-T ^Uai J jl^. d^ *l^l yij c Vij^* 
Lancaster (1968a) jLiON AnJ\(jJi\ «_ijL.^fl ^a Ija j. 5pjt^** ^^LiiT OjSi 

: sibJI j>JI Jp <5J«; J^ j c jjIaXl «J6 J 

J cS^rt i^jSCill £b!)U <i^>J *lpas«.*ill i-J jjaS Ajj U;t !*L. ^ jLtJ 
mjci . *|,Jll t^jl^ 1 - 1 Ojkll f\y*>j* d j^Jj ■■ ^UjWll ft-j^-V ui*. *>lfc; 
j* *lt; i£i J^l ^^ . iyu jt aJT t &jA in J *1^J1 ^ *I J ».J. 
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$ t^>Ji\ iiij . <u-JJ Jb^ tsaJI ^Uidl j* J!Aiu-^fl »U" !*£~. JIT ait JkJI 
JLtiwJU jSiyi oJIa ^JLS j . *\\i c5;l^-l *1»_>U!I fjv^l i~**Sl\j 4~»v5l*3l! OU" l|Jp 

f UiJl J J^l ^>JU £jJ*U gbllj yUll Jittjll oi* Ojli" f . Jui 1,1* j^c 
dDJjj . CjU^sI il»5HSII *>-jLj 1 \^j Jaii l^l« *—* pbf jw<l *• JL» <>l ijvLi 

j£tt t (rY) j£i J jwy y» IT iJ-Ull jJUjl! j* uJ»^yt. jjp ajuI SJ-UH 
(rY) j£s J J*^ J>c..a Jull oUUI Vj, J*iij flkl! (.ai 4~*. jUiu-l 
*lkl \h[ \^%^i £& ot JLiu»JI ■jSO: JJI tr" JJUjH j>» Ajpy 4Pj*if J* 

*-#^L.^I la* U*«j _> . ( Ai^yAI ) \ u- -> <>l^l *lpax-.^l i-J v-> ,JiJ ^ u^. 
j£c U J^iit ^» IJUj c «,- j ^tfl *tL2ll *IpJ=-.NI N c5jd-^l *Ua^Vl 







u« 
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^ •/ V* = \o CJlT lib . ^UUt JL^.^. J 4J-UJI JJUjJI ^j^f jj- "/. V* 

: Jldl 



Yo \* \« C*' JUMA 



mwvo *tw\\ *i cT-^f 



e .iMM *Y\ £^l 



. iJ»U ^ J jJbLb S/sjl^ltf^UJillutol^^jj!?. :L * J ^ :i, . "-A** 1 (**■> 

«J»yu *i> t5>JI oJuk c« t>*j • os^-^ u* ci"* C*^ ol *>J.I ola>- 
.UiJl 0UL1 JU*>» J J^-jI l^T UL«* C»yi Jll jStt^JI c£J>-y ^fy*^ &f** 

j, jii i jjuaii aijji cjit til u jp itu* Jju» *ipu=-. , yi v- 5 t*t • s^' 



un 
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**> J~" J"j < .A" J^ 1 J* t^ VI (^" ^ ^" ^- W* ^ jts J' 

J^J-i o^ Jp ,j>j4 <tf f jiiii Jail J* £br jL-Vi Ji; -J; ju* t jii, t;T 
b^l T>; t j-lkllj d^JI ^ JjUl uy j>»; t^JJI JL-lSOl jiy ^k. jJUJa 

OjJ ^lil Ja£l Jp Jj c^Jll *i-=-Jl -«2J Ut . *1^JI ^Jb* Ji* JUp 4JI r-tyt 

t5>Ji cs-H £^1* £->«Ji I J* Ji *ipai-Vi ^ioa? <y Uit juVj . uu" odi 

' *^» J J* -JUi^ 1 *«»T l * jT j^>Jli ^->«JI *2& bj\y $ jSCJll J* c)lT Ur jj 
Jp O^J^' -tt* *i*»«Jt f^ «-J>I^J . *lpJl*>Vl i--i J*Uu J c J*«»cN i-J V 

u Siip a;! % t i^Jali oULi<Ji Jb-T J ^ -j; ^p !)U» .syi J t ^ai J«i:i 
uk« at ^uli j*ci jp g^vi (ik) 46: ^- c Atu. Jrf o^. u 

Aiiw WJ f. U J-»—Jill li» Jt- JLtfU.' U SjIpj . il^JI jljj- !)Uir !>U«J 
J jo^^ll ^jJI -^ ijsOlvaJI «^ljij» «l»ljt-l J\iCU-l ^U- J jCJLI ^j 

iU>-jLII SJUU-I 4J-UJI JJUjJI 30p 



r juil ii-UJl jtBjB iJp 
JLLI SJbaJLl il-UJI JSUjII >iP 



J 



»-jULI jllf jll aJp 
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l$U* J JLp^jLI C/tfUM J i^vaidil OLSIjjJl J^l <fJIS JJai J> jjy 

•JU Jd ii-Ull jiUMI j* 4~J>\yC^\ crtUUj . OUUI jl^Jl iJbil jut 
« ^luJli^ll 1 UmJ J\^l tgJU Jp ^s&Jtjij* lit* Ot^jUJ . OLiljjJl 
. tiAi* ajJUJI oUjL.il j£J_j 1 <_i^ <^kf O* u-** <Jl^ Index Medicos 
«—Jlj^- j^aJu ^\ iid>eb.\ h ri c>\jc*»'y\ Ci^lUil ««L tiJIi aJ JJbxi 01 jj^l*J 
*J& ilj \JLT^ .Bibliography of Medical Reviews J Pj^jll ■>» l^"< 

u.\r onuli *jl_* cjtr yr, 1 i^i^ o^iii. ,>. ( <Jp J*** 1. 

j^iJl ^£.1 M Ai\ \^> Ji\ \i\ 3 . JmAI Ijla jj£ J jeft iUlT V^ t IjLkiJ j 
. _pUoll «Jdbk J l>i* lit ^^jLp/tflc IfL. ^i Jl^iw O^iJl C/iMl oO* 
^rlji ^L->: c ^ijLI J tfj&Jl gbflll Index Medlcns (IM JaiT ) 

.j^JtJlj^aioblfiL.^1 

:>op Jp Jj^J-I j>. JbN 4$ <■ :#*• «J»UT *J»J cS-4 J*U- |eS ••jf'S'j 

tSjULt «J»li£)l » U«u tfJl iL-li *-iji »»j=rl J^ 1 Jri- J* 1 u^» • j^ 11 J* 
JJ.ax-Ii Current Index of Journals in Education (CUE) ti^jA OtjjOJ 
JU J S^J^I OIpIUI Jb-t l^ JT J«J 1 >S* VJj-i-l 5lli- ^ t^ M 

J oUUI J**\ja *>« tSO. ^ J 5i>» «Ja JVc-» Jp Alt*t J^ Ot j^j 
.Martyn and Slater (1964). j a r -j t y*jU^li.j Martyn (1967) ,>?> Xilw 



\AA 
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*1^»JI ol> ^ Ale- j£» i^l^l *b^l ^ij £*»- j^x *;t ^t t jJwi j *lpJt^.i 

/\ t j *buj-l / AY o&ij « »b$l , l»jl JWI J*-^, Jp J^l j t ijLa^l 

Jp ol^iJ Jb^-jj jSij .( * p&. jj^" ■/ v-o , ^j^| •/ -, J e jj^- 

5L-L. Jp J^oJ-l ; ijLs^VI «1^>JI OlJLf- 5pj*^ J C-*JI oLj.JIjL-1 

<i W*^' J f 1^1 «>~ Jll ^^wJl ^ jJJ-i »b^l J*-ji. ^ ^^.j 

■ u^vij ^ur/yi ok b J*->i J 3iji *b^i ^^j** at ^>ji ^p 
^jy UjT ^l <$ J»jli iJb ^v u* y*»j . ia J*- V Olk-jdl 01 "ill 

V^ J^ J**. u t (>^i» i (rr) j£a J ituii j 4,1* 4i>u ^^ 

iUJ ba* j| Jfe-*, . »b}| Xli tf-Hxi.^ Jf Js* ^ t JULI »b^l 
c^ <> £f *■*>■ Jp £^ U^ j£ i*>\£\ »b$M ^lijt ^ i j^-j 0] t lu>- 
• -k.H* J^ij ^iS 5a>- Ja ^ Up JT ^Jb ot ^SIjM, . blc" »b^l Jw^ 
^Jl 4&IUI gJldl ^j (_ tf yjl jx^ff ^Jt ) jU.^1 iilUl -^Idl ,>*, iiUj 
jJ»Jlj £Bj.\ *Uas-Nl Jp Jaj Jl ^kJt tr i VJ s ( JUJ ^J4\ j?J\ > 



o^. y-ui jw jii j* j»u oT jj5»ji ^ ^ o* J * *>Sn j* ^ c-ju- Jp i,:i 

o*i V-!)U jrffl ilUll Ut < UaS J ^Pjj o» Jjiy Ji\ illil „» 4>5l olfjj ^t 

wit ^j . Tjjr i,. jit-y ^iijii j it vi j->- ji*. ui j. c^ uio, *iU-. ^j jii ami 
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*&£\ ^Jbll ooa £ ; jl^ xj>j t jj>Jl «-**£* J wy gSJsJI o^u lit* Jd 
. Jx-^dl *bty J^j Ja-jdl *b$l f lijT Jp J^J-1 j& w? 

4 Jiill ^Jl^rj c M>tk* u« J^» i$W J* (?& tyKjt J*** ^ 
^\ lip . fcOl J>U ^ji Ol j f IkJI OtiKi* j>1 Jp »Jb gJu C)T p2A\ & 
i& Ail t^t e ^IkJUbt Ja-j*. c5>uj: ^UijNl dILL j&r. 4»Ji 't 5X»- *L^ 

• * JJrt «_j Job »l^- *J*j* U UUjjI jtf t Alai' Ji *bSfl Ja-»jii ,J^L. mii 
y. if , CijJI ^ J AP>. jA^ l^»J < ^jS».Jtill tf >Jt JC^II J^Jl 

. <yt) j£s d ^ J»db ^^ 




vl»JJ oUp gJU; C^AJ (YY) JSCi 

jia ^ul. o- jfb* js - jJk" Ji V-fc f^ 11 «-*** j 3 ^ ^J* ^j^j 

i-jUL UVc-l ^y JS\ c .i* *b^l r Ujt Jwc-Jj . i>U-t J*t d\ *»^l 

\5» 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



~JJ Lj . illat JjiiJ J^I» jT iilat cij^b C^£ ^IfcJI »bt £ jli. J J**=-J 
^ Ujt oLi& Jli i iil^l i5>Jl & iJUJ Ui j i jL&^l £*JI .^LU 1 iP^^f 
JJuU3l J»j> cJ- »b^fl J *>»>»- olWbM ill* CJlT lii UP *bty 
^» If J-iit j£i> i-*. ifjsy oVtf J -L->dl j f Ubll J*« J«i . ttl&l 
^JLcJLI ^ £-*. olii iu>- J ^UiJI J*« Ja ? }Ll. j^T oVlsf J 4j1p 
Ifci jJLj JUtflU 4*jc ii^t. ilb» Ja t tS^t Oll*l l~&\, -dp y» tC J*iit 

i-«, jj*t *lijJb- juS ot -^JU »b$l ^ Ujt Oti ,yjt !&• jo jJU oljUfc-VI. 
£• Uj» illli *— lkij . jj*^fl oOa «iijJb- vL-t £*JjJ N I,-'! VI c aIWI J 

OLML* J* 4Pj*>*£ r- Jj^l t oxJMa (jj^U \Hj £^cH gJtJ fg-fo ,J*£ m ) 
(H)j£* c^JUJ . O S^U^l «-*. c-»j> Jli J f UaJI »bl l^ JT JSC i .bty 




<U~**C&ijJ*il 



ino 



oUj*^ *i»^ti x^>uCt jj»JIj *Uax-^i gjb; (rt) jCt 
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^ij-A i^il vLpJJ oLLp jt i uti jji^* jTl^ J c^l Jll d^JI ol> 
^IjUii-^ c^j=r] Jl\ d-»Jl oOf jl t ^xiu-ll ^ iili cti -JUJ 

i^k J!' i3>3lj c f IbJI J 0*J\ j*Ui- jp «JaJ^_ ol yJI IJU j, JjUd 
Jic t dlsll Jju. Jp t r ap^I J^ OK* lili . *b^fl <£^c gUjj'Vl If. 
ot ^c aL^JI gSfcjl oJU* oU c C«" J>yf>y &*■ J ^-i^ j^ 1 ^-»«JI oil* 1 
^idl aJ£ (^>.j . ^j*£\ JtsM IJl* J jj^ai j» flkJI AiJ iJtt& If- olS& 
yollL. ^ ^i. ^T j^bi tiUS' »l y U JS~ itftl, U ^»w <;]• oJLa o^I ^1^. 
<>. UJ jv-T AiP Ji ^t* Ot ^ U» UU o* «-A ^ iM d Ni . j^l 
til <W) j£i J aJ Nil. Uijjt uJII ^jJI -y ijUu *I^N *L*JI oLL* 

. 4JUa>-Nl <2JI OL j^~* ^y {£jJ~a 

jJiyi <y tu- . UfcN 4J «- JL-j^I jil d^ Jl U>J lip . Jiill lift ^L-t <Jp 

c */ *V » ilj .IpJU-NI 4~J <tf i£lc U; jt *Ja4_, | 4>-^U«Jl; U> ijfill 1 ji*W 

: JJki 4>-ljJ olaJU oJLft d^»JI ilf- J b"^ 

. *U>jh-NI J *lk>i-t io jt _ \ 
. J^»«JI <J U«>- j^* 4~** — Y " 
^p 5^J^i jJbdl *Ui>-\j *m j^ll *lpax-Nl *U»^I 0» U jKj; ot ^i _, 
Jll ^Ua^'Vl Ji» ^» U*lj t 0>JI aJLP J Sijijil SX^^Il »U»t-^l ^ C-J 
jjbdlj *Uax-Nl *Ua>-l Jsc UjUpI UUU dlUj j c V. ^UNI i> > U c^Jt 
. ^>J1 utoC" ti" o^Kiil ^1 j*' o* l^T c^T c d^JI il-1531 

\^Y 
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o 



;Ji»dl *Ua>-T J dilij c &£*• *]U* 



JJI i-ljall J j . ^lkJ|_, jlcJII -ju JLajVl £5k- jt t iJuiScJl ;& jf vi^>J| 
Ijl y Oj^j U o^Ip ^ Ul J] JSVI J* jjfedl *lk^l ^ _, 0]» c U i«Jtodt j.^4 
<->L-V JLfeJLl JL OV 1>; c jL^-V! j* JjSJlIj JLfcJW j* JT .Jic, IT^L. 
J tl^l ^J. g\J\ J Ij^ iyjj, j^ u UIp U. i*J V i;*. JUJ, djLipI 
Tjli; U-Ua j*. a^. H\a» oi M*» jj jS JukA\ ot ^t. l^jil liu . *UiJI 

c _,LJ-OU *_— bit JIS3I ^^wd^Jl jift jl <Jui&!l ttJ CJlT lil U jf t ^UJ^I 
^'^1 uu Js^l J^J N Ir'T VI *U^I olaJ^ jp jwdl U Ji^; l^t ^T 
j*4i>j diTaiMJUl! CJIT liJ.U jl c i;5Cjl5LLl olaJ^llj JjjjXlVI 
<> f^Vl ^ij jl .1^.1 (^1 1 SiJsi ^ jLuix-Nl i.^ CJIS" lil L. jl t i>^se 

*Ut ji'l Jjp 5U>. Jp tt>. JS3 wJL j^ 4jli t UlCf dili oir \^^ 
4^1 j v-u- W jSCJLI jy. OjC VI OUVI j>u J iJbft 4,'t VI . 5j>^ 

Mli U^.J • 5ljUl ^ JP.4J flfcJI ^,Up ^ ^^.^ lil^iV l>J -C-*; 

^^ ( oUjULl ^U-^l _ \f - ) 
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j^C t 4>$f» ^ jJUai jj-i^j c cJjM jj-i J j . Y [ JUVI jJkvail «JlS&I 
C^U-I «JU Jt. J j . illill £b>- jU U;T £A\ja OI^'tjvj t«r<*d =r J 

. &JJ±\ aJjSJlI J^jS ol j,& ^UaiU 
U^ r*Y ^ >S"I JJU£ (Lancaster, 1968a) jjoll -3S J f Jij 



jJtodl *Ua>-t 


*\eJoV\ *lUt 






<y.rv)\«« 


<7. \«,Y)A\ 




uu^nui 


<7. w,^)W 


(7.W,l)Y^A 




|_f n--^"" 


<7.VY,t)ur 


(7.Y'o,*)YV5 > 




£*JI 






■ >>JI.~U ^jV» 


JUrtl J JLtt 


<7. Wi)»«r 


(7.Y«,«)\^ 




flfcllj 


<7.Y,*)VA 


<■/. \,t> \^ 




^y-lvliti 



- jal ^Uj ,>. UiUil w JH U*Jl £j\J*£\ & ILL* (r« ) j£A jj** 
SJt SJ jl^ CjUjLJlI _fjA Jl oy f\y* ■>* dy £A* J** til r)=^ fS^ 4*«JH 
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t i--L. \L£ ipJiSjvA it-vu Oi 4«1pj . Ifi vL»JI ►IjSf-'if OULJI J*»lj* jil 

aui-i ^ J jUi ^ t £*ji ^ J jiJLi ^_ji>- j* gits j>. vi^Ji ^ >^ u 




jU^UI gl;- jU.1 5-1^ IfJ* ^jkJ Jll v-^j" ^'jk^l (f») J5li 
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. C^Sj JII *U^^II J o!*£ill j- ^jJiJl 3JUJI J>\j* i <r> j£i J >-T 

<ro> j£& Uia* Jii 4»udi oijkUi uju aJuji iyj^fi J^-iii J JjUSj 



J Ji^l £12 jVl tft t fcUll > J* «j> V*J aU ^ «~" *^ °y^ iLfcL * 1 Jl °^ 



m 
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;>j:i iftj ^ ( v« j£a >^t ) ou>di £)*• ^-i u* oi>>- Jjl 

( iJULI obr-U*-^ ) oUUI ^ j& JS"\ okr-l^M -tf J dJU <jil ill> 

Obr-U^-Nl Jp «-V=JU <>^r. ^ oU>Jil oUJy- 5jbi jp u^J^ 1 (>> 
.ott!5bM ^ oUUIjoUrL^-NI ^ l* Ji^Jb dllJ^jJUeJLI *~»~il v^V* 

OljUol j - oUt Ji Jj^* ^ Jll oVLs-Nl j>Op f - *S ol jL^N Ui^ 

J" t> ! -j* 11 i/> I- J ' ^Ut Ji J j»-»" ^ J 11 -^t-U^ 1 ^ W «* u - *fy 
oUt jyuJ^^tJi^c vltJlJ^pcJot U *>-UL jOl j* OlTlii U jjs 

i^l -Jdl oU/- Ji*. jT/j . UU1I v^>' frVU^I 0* *»^ ui^^J 

oUt U; J* i.Ji£l Sjai tfJU u-t» J* < J*W *^ ' ^>U ^^ 

. iiUlJ ^ j*.jlc...U oUr-U-l J*t«a — N 



HV 
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ajA. u'i tf ykOai uiuc Ujjj 1*1^. 6^ *• ioai oulii j* ^rpu 

Sjj^LI W\ itfl JSC «JB oi* ut ^Lfflj ^ ^xu j^ U JeyS-jA 
tfj . J^all 10* >& Ji jlL-^l Line (1973) ^y oil ai^ . 5L.lT ^£ 
d* J& s4 J^ ^M^ (> ^>* c ^UL ^1 ^ jt ^IjJI 
pjjl <_Jlj>- j- ^Ut ^ J*ui ^ N 4it VI - Ol^-Nl J* ^jJI 

tC/.KtLU j i CJt>-L2^l| Oh j^l Kochen (1975) ulAjf JjU- aij 

1 1 



I i 

! _l 

j 1 

V: Jrt>^1 tf>l o^U. J ^ k i I* ^I>NI Oja ifU-l jU?ot CAM 
a=>-U l>>. Dt oU>U Jl g-h* i*M ayll > ^. «* c^. ' ft-Vl^i u* 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ jJb « v ll» » j£i J c 42r-U jp jw ot JJx~J! j& Vj . a>-U-I ai* iJb 
gdAj t oU^Ldl JJ 4s>-L>. jAy- j* jjc^i jt J* oJsJlI SjJUJ c^jl. Jp ,> 

Jb- J} «J«5ji I jLii-Nl 4i^ J tff « l^^l» » J At Jb Iflp jyw J\ Jp 4JJU5 
<*j£ J^V 4jt <^T c 4>-UL| «JUk iJS 4jjUt J OUjUll i«4>. £-U£ JU, 

j^r V Uj L.1 IT ( fcJL, *fU- ) i4*e jUix-l Jp ,L VI J^r ot cU>ll 
, £U* jjp 1,153 j U- <J»j*a ot»-L>.| jt t I,. «Jj jU* jjp oU-L>-V t_- ->«=-J oT 

crl 1 -* • ^ 'jij^rf lr.*^» j«A' ol*-L>-YI J>¥ aj £JLLI oU-Ls-Vl i>T ^ jrtll 

i^x. ^ui Jp ^"lu^ ^ oUjUl oUbi Sji^i ^ jaljiJLl *\>i oV T>; 
U^t^i ^t»l u* JK Ji ^ c 4UaAl- jiJLcJLI otrL^I oUknj l«5U;l 

: Ji a J* 1 * 1 " J* ' ^LU* u* ^U>ll iuj: UU ^ Ji U Jp -Jcdl oI_,L=pI 
. oUjUl cUaJ: 1.JJL. oUt Jl J^^" ^ Jll oJU-l ^.ufcJLI otrL>l - \ 
^IJI vlijJI J OjUi.'il j* JUiuJLl £*=«M i y^i OcUUl *V> olrL^J - Y 

^aJiJ.1 ijp iu^l ^ jiJJiJll jJ> jjp jjUjj ul o J& ,_ji\j. J jSOcj 
oUrb>-Vl £** Jj^5 ot c& j>Jl ^ o-J Alt iJJi Jp 3 J . J^ly: L> Oh 1 ^* 
c^V i> T o* J ^>^ <J£^ iJU» 01J. .5Ui OLU. JI ^JU-I j i .Lc.,..B v^V 1 
4i-l Jll v^V 1 «^Vta>-VI j^ S4, jou V oL> j* oU>LI iai: f Ji U 
^ 0>aJxJII J-c IT i Oj>r\& Lf J»t OjJJxJlI cJUw L. UU-b . ^JUI LJl 
asjSb Jp IjjUJ f IkJl ojj^oi, U ^pY « ^il^Jl J i oUjLJLI oUJL-jt 
«>• Ji^J c*/ c-JWl 0j5^. otOL>-Vl Ji*. J JJJS J«j . }Ui 4JI O^UU V 

HA 
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oUjUl Ji h?\l~\ J S^jjil J«lj*!l c-iiy Jij . *A\ c^i JII i;V^ 1 *r^-l 
& iji-li ot ^Wl cS^' J* u^Lj ■ (Y) JiCi « oUjlJ.1 i.a>- ** J*UcJl» » 

. 4*Jb Jjiuil jn*^li iiva^l -L«lj*ll — Y 

. flkJI ,y\jf. J\ \ oUjWI ikW. £. J*Udb <U*dl J*ljJl -r 

;a-*di j>i_^ii j i jyjii ^j<iii ^js'iHi a^ai j^i ^* jr duo * vji 

j*l^. o\ iijJi; o» jil j^j . v*"jll oU>dl oUJbi Jp ^jyi J 3 jj jU i jildi 

: i*w^ J^Ijp UjLaM ■jSoj, t obrL>-Nl J SjJjU j « JUiSs-il ^*=^l; » *U«dl 
jjUi «_JUI J SjJjLlj ^aMj aU^AI J-IjJI ol N[ . J^T ^L iL,^ 

. 4j Siajil A^U^I AiJlj c ^*i^t <j" 

^ i 4JJL. ^U U jUpL (o) J jjb- J S^jl j!l J*ij«ll *c 15 J| jliJI Ju»j^ 

j«J V 1 ' J ^ O 5 ^"-? ' i-» cs*» ^^ ^JJ • i^^-J J^"^ 1 u*- ^ u -W' 
4p-j*^j: olyb lIiUj^I flJU* Jp i_iUl j oL.jL«Ll oUJbt Ji aVU-I of r\y*y. 

Y*» 
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oi>-L>-*yi J *jj 


ill J^ljJl 








4j jjb 


^li'yi Jiw» ; 


(^lUJ^ ji~.Jp) jj jkdlj il^Jl iil^J 


l^lj.lj* 




jJUll iSj&ll 


j^JIil i_aJI>j 


^j&Jl j-fcftl y: 




<|) 


JJJIJlSJif 


il Al ~t*£- u — \ 






jj&\ /h 


L fy^> _Jl Jls=l — ^-J 


- 


k 


j\^i\ s,y* 




oljjl* 






ji j^ 1 >Vj ( ^S^l ) 




JUrVl 






jJJU! LcVV^I £»M' 




<-!■) ; 1 


^iil] Sa^^LI AJLlt 






+ 














jjkJl j i^>*Jl iiJSvJ 


OU^I 


■ ^J**^ 1 £•• j» J J^J^I oVlf 


Jl ;_» ^ail *>-b- _ \ 


jC i^l>-j t <*UII Sjjj jJI oUlf ^li 


j cr 5 ^' c?-^* ■" ^ 


1 *w . 


c S^jJy&l!, oJJl oNUM j JUJI JUdi 


i vL*- ) J»liiU 


^.j » .. ...•aM «_J1> — Y 




• • Jk™* * ji.*^* 1 






(jJI 


j Sjjjii j — .ijji_r 




»—■—•>- A.»HM )UJ)I J 


oUUlj oU-L^Nl 




jjl 










. UUiil 





YM 
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(O) J>^" ^ 



jLUJI J ijtp J,)j«M 



hy\i. 



VfJ 



c -tlJLU|- c Jj* 



i.uii ;...l-ji iti,j:\, ouif yi 












» ■ ■ » ■ ■ — ■ ■ — 



Y«Y 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



(0) JjJ>- gt 



laL.- 



\ 

•^SCt ai_, . i.JbCl oJL» Jp v^'j ^^ ^jk* '***>- til M^-l J yj 1 & 
: JbJl j>JI Jp J-l ■yJl • J* ^ ^U ^i* Jb-t •y jiJJ 

. 51UII c/tyM jt JuM J ^j^iJl £k^fl y _ ^ 
. SlUll cNUM jt JUM J &/Ji\ ^tttl *«l£ - T 

. i>ai-l jji ,uii....ll «^>«J1 ^j^J**)! t5j*-JLI — i 
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. oJbCl *a iiUJI J*2*M JUcJLI S jc>- — A 

4-JuUl Jtfi 4UAI J-ljJI j x-b-ll ^1 ^U* 2JUAI J-ljJlj « tfj&M 
4,1 j3 L-UJ abJlV' IT c JUM J jjiill tf >«» ^blVl Jbl j3 Li ab ji U 

Ja i\>^i jl-ijj ji ^jj ^yii «j»ji& £i&ji at j*r « ^jCai ^ixtti *«i& 

jbjj U W *}U at if . w*JJI olTI^I ^ Vo. Ol—JLU Wdl £~i!l 

. *.»a > «*Jl (VfcJUal i£ji»Jil 

Jllj t J*aM JLiUl Uljj if IjV^J *r*j"J V** ^V 1 a Jf--» ' ^,4i * :, 
vJUl ^UJ ^iji at £s mJ . JJ <y oJbft £• J-UJI J ^ c^Jl t«J jfe 

yt ou>jj cjw ji d ^ at i^ v^l *rU- u^ 1 u- <^ &1 k> 
<uJ ^j tfjut jJ-u i v* «y v^V 1 ;a ^ iU JJ- 1. <> *v« -^ iii ^j* 
jjStC j^T ^U>J Ul* Jl *iy oNl^-J jjj V *VJ bV \ • • • • • 

J* <JU *•-» it a! jJLrtf J*- j\ c Tj'if ji o » * <uJ J*- dj* cMl^-l j* 
J^aJ^JjJI oJl* jytjjT at ^lj» ^j . oU>JLI i.^ Jk faiil oN\^-i 

jpjCiioii ^ij^j^at^.i^.atif ttv^^u-Jlo^ 1 * 1 *^ 
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Wjil iuJJI CJir lil * JbcN VT oU>Ll i.o>- iil$J Oj& 01 c Jlill Ja- 

SjbNl JU-j Jp JJ* 4iT Nl . ^U>dl iUst Sjbl ^p ^>^ S^ 1 
oUJb^ Jl ij-U-l Jp -k_pJL jit ^UL.jc J*ljJI <>i* >yry. «->l>Nl 

syii J _ gyi. - ^ y|i r ifcii. iuai j*ijji ut . g^ cjwi jl cumuli 

J,lj« ^^JU j£i> /tl l^t ^1 c '^d\ IM a* 0cJ_£~J 5 ^^' s A-J' 

. s^UI rr "> = J l^Uass-l ^UjLAI oUy- 

Jl *t-U-l j >U jo m t- ilJ^-1 Jp Tjali 0j& 01 cUjLJU jT > j^cNj 
£ jjvSJI *f j Jp e -cpUs-I* 4it VI . <o"L.Jbt JUisJLt £*s*M c-JUr j- oUjUl 

4fUN OtfL>-Vlj i^t«ll oUtl JiljJ t?al j*aJLJ ^1 Ji> u*_» < V^ 1 
. oUUI iJ; J J\£"!fl j SiJJIj Sp^tJI c5-^ p2 Jd> u*.? ' C* 2 ^ 1 ci 

: flkil £* JUbJLl J*Ur 

^Oi ^ oir iii u jys ji j>ijJi >J oSi > j*-n li* J uj ^ 

Jl 4>-U-l »jAi jcp « 4l ,pl ^ OlT lil Uj 4 CiUjLJH Ji ^ 01 U *yl 
Jki ot oSlI tipj . *t-U-l *J* *-& oUjl*JI Cj»* $ A J«^i & 4 cUjUl 

jp 34,. j* Ot c UA\ irU-l tft c oU>LI *»£■ !>Ui fA&l UUI u^' 

. juc~JI JJJJ-I v^V *s-W 

=>UJI JbJ Jl *>-b- ^ Ot oU>ll Ji ^bt j.- Jp 4it b> ^ j^ll j* j 

^ Aj - W^t; ol.>U J>lr jL-l 5JLJ Ub gj&\ <*d f IWI j JLiaJil 
SajljJI -AliLlj cIp^jLI ^j^- jp jwdl oUkar W" 5Jlj O^J oT ^ IkJI 
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js* of vi . Tj>,j tsjjj }uir dj& ot ouui juf^. <ju£&j j50c diur 

/ 

,ju 1 4*ULI 1 c»»-Jl \j^j . l^-i; ^L»!)U^II i*-UJI Vjiw uJ \jjj& ^JLSLI 

: Jj I. jUiu-Vl Sl>-j* J 

. ^U» \f. j*£> l£ JGpA*- iJU; ot Jp JUixJLI 5 jJi — \ 
. »>fc liyt if- j#d\ Jp JucJ.\ ijJi - Y 

v>Jl>- j* £*il j J*. iJU4» $ -UUI ti>Ul£.V v^ 1 ! J ^« JL, **yi ** — r 

. 4c oil Jp jjli * Uidl oT oiw l> U'Ij "5W »jo jj L^ V jLj ofl JLfcJil 

JjIaU jgJft ^» . SJIpUlI A Jjk 4»-Je» j t S4pL»» ^ pUiJl 4«JL2i U jlJLil* — 1 

c-^wf j* Ta>- mJIp 5*J t «j;j£ J Lancaster (1968a) JL&V jl&t if 
JUixJll OK V* - ^ 1 J8* <JU-lVI Jl Ui>. c "feat r« • J MjJj Jll .Ik^^ll 

t^jzJil Jp Jou 0l ^UiJI OlCi; Ot JLbu JJ-JII 0^1 .IMS oJT U jj t v^ 1 
jit. JUiJLI 01» t o;>t SjU j . U^" >"^ll ^>-H J^^ tpUl jtTSfl 
jj^dl ^» JuTtlli li*j . -J (Ui ol Jp j^tf <it JU^u.Uj ^ikJl j» *s\*j* 
^ *l^l ^lt t5JW < i^j^l t^j^l <> ^j>' olWjJI ^>i <IU J^jll 
OLSC JK ^j^j^ j*^ ' ^j" ci-^ J^ 1 J ^' J ^-r-" ^ 



r.n 
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£±fij\\ 1JLL gtf$\ Id* & !*JU Tjai f lk)l ^-1 uij t tf /ill ^trtl u- *H» 

Jj>- CjUjU. jjp >* d^j 6IT 4>t JUi |<j u£ ■&* ■ ^t.^ 1 Jl *£&* 
jtj t ^^ill ^-b-Nl & Ta»- J-^ jJ» tf j-« v j*'^ W u^^ £.^ j" 

t£j»«* Jp oncogenesis j . teratogenesis U*_> fljj^l o^ui^ <JK *^' 
*Uf Si>, ^» _>Ufc-.l» ^U- «_i>> U J*- Jl «->jk> Jbi lo» j . <J£l 
j£i J tjti #>UI oO_» ^p ^j . IWI V^ 1 ^ u* tpUl >1 
*rUU v-iiU au» 0j£ Vt j^c ciijll U» J hor }A\ JttjJI ^ * (VI) 







^dll aJiJtl t dJIi *U-t ^ . oUjJULI jSV Jl oJsJLL o»fc>- Jll JJUt 
f^y. <«t; dtf" ^ .AM yubll la* ot Ou ti Oii 1 (^ ' u£+ l jt *^ ! J^»J* 
•iNjIl iLiJb- JdJI jt ui^ 1 / *~^' J {j>^ V w ' S-^J cs^ 1 > uLI 



Y*V 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



U-UJl jJttjH «>u ^trj^l cf- f^ 1 J** V* 31 V^ 1 *rW u*tw* 
U*j « 0^. tf JUjJ. JL^J **JS Ni jS»* of j&V jUiu-Vl £-y «tff i 3I»U. 

< jTCjH «JIa Of j ^-vaidljUiJbdl i> J 01^ ojUfc^ 0t4J ^ f-> • *J-^ 




/&tJl~2 ^ A^-LaJl_j 4*^11 jJUjII 



jui c ^ajjdlj «i*«H V ^ (JfJ^U f ^ & d *f Oil g*\J\ j*j 



Y*A 
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^IkJlj JUbi.ll ok JUiNl J> u^*J J& 4 ^^^ J^ u ^ u ^ ^1 
*ji U^p 4it ,>jU; it ^Cll ^ i>IS* Ujj . Ujjp ,>. 5JU* jtsl OjSJ Ot 

^U Jb-t £ v^" "^^ tr iU iJ c *J^ ^-M 1 J 5 '/ 4 5 >->. 4 2* : -^ 
V^N *r^' Cf^J&tb^ 3 u Silp < .> l -~ il "' ,i ' , ^^ ) *f ^ **^ Oi» XAk 
tl^ t a, jJl, oU>ll » Jl iji i*M jL-c-NI ,y j^; J^il t *J**H 

SjjIjJI oljUiz-Nl Jp !JU»LI o*JI £A\f & Jj^H Oj£j i ui^j^? Jl 
SJUaJil <1*JI ofcLf j, SJliil Jj5o \^j t oUjUl jfJL i^^ill SjljjJb 
* JbN If U^c* OlT i»ldl &* •fct dt Jvf UJi 4 JjjJL Si jlj!» oljUii-M! Jp 
J J^iit gJUJ f .Jtf Jp IjaB OIT i Ja-jdl J - fUfcll dt ^t 4 dliU ^ 
5JLJLI vl*JI Oil* 1 ot « J^iit; I JUai^ . JjjJb fcjIjM OljLi«-!5U'oU«.l 
jjji jOp plsj-JLo-1 Jp Ja*»jdl J ojili CJIT 4i jjJb oijljll OljUil-Nl Jp 

iJUi J5s1 j£i> iX V^^ 1 frV^l J-*j? J* 1 s J Jjai fr.-* 1 •U* 4 ' «tf c> 

J^«-> tfiH lull ot ^ Ip **-ji jJUj . o«*Ij3lI • J* ^jL-I u^« o p i-^" **** 
o, J ^j; Ji <jV j* j 4 ^Ua>- J jt jUb-NI 5_>\J— 1 J* 1 4 its' «jUJ^< 

jfjl ^^i ojbj; fyu c5*iJ' 'VJ 5 •J'y^" ^ uft>. ^**i V^* <i J^ 

. oU>Ai 

<e jjjdl JjU Otj t !*** -cp st^i y >^ Ot Jp jcf _^i t J»UiiV« & 
b»U dtc. i/l 1JW . f lfcJI iji r u *t->.-3Jt N LJb' 45t IT . c ^ y ibT 

I 
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j*Ui* «JW Ot f Ikll jCil & Ail a jL^pI J £i <tfl S^Ip Jj:_ N *]» ^ Ikll jp 
•o>-U <Ju*jJ |lUll J*r «J»j JiJI aJu Jfc J ^ . ijl>Jl 4JU15C.I Jj -tiJ J j y*i 
. 4*o£ Jp jiU ^IkJt dt JLfaw UP V >Ui aJL,^ UP JU 01 j t ^a 4&L i^U^\ 

Ji c oU>L! jTJi ;L*a>*A ijbj, ^5, ^Jiil ^Ull flU- J UjbJ lil uT 

' f t>*-» • ^.^ ^f^" u* ji^^ **»uUl JiJl J»Ui;Vl * j*«a j* <* ^ a *j^ 
Uupj . -a*S J J.l<x, j£i> Oj^o" VI ^«i oJb ^_ UP -JjCiJ j/SUll ^ *# 
Op t jTJLl ujl*WI a»^f oUjWLI Jl «*-U~ i> j JjUtj ^U>LI j5> Jt 
.. ^.UiJl jjJL t * JjW i V ii>, U j j t .U-...J11 jit 0^ f _»li V luS> }L. *IU 
jjli f UkJl 0t J&« UP JU it c J» jjliJI ai* Jt J ^jll ^ <# iBS Jpj 
-5i^lL» 5j*UaJI oi»j . !>Li I^Ip «i*«-i J3l 5:u*M oUjJUll ^ V c Allkp] Jp 
OIj^p jp lt^ i~£i\ Ji Jt tfili JugJ.\ 1 UJp 4li.^ll j^j t o^ri*^ V^ 1 * 
tiUas^tj Jib l»Xf>- 1 JJ^I l»i* tjp- Jt»o jt ^ Vju^ t Cf^ri^ d ot'-* i5* Jt ' 

. JWJSJI J>> J fe-LJI J jtU J\ ^i\ J** Jp ^sUt^l cJUsu 4ll» c ^1 jll 

UU-T *JJ» OU>JLI JUa^t iJ :u ^- u* > J 1 <> ^ « t* ^i ^*^ ^J 
Jl *=r^ j^^l U» I,: uw; Jll iSjjkJL jJUi \e» jucJlI Jp j-itdJ J-r U 
Jl jUs-JlI Oj^j UtP UiU 4V. >rt ljU OjS^ 0t jjStlt IJA ^j . oU JJLI 

^ *U» jUub-VI dUj.WI Ju»>-tj J LciJil ^tili; Uxp- UIju l5 ^»T oujsdl 
<jjpj> jjp Ij^L* Lc-tJav»l lJL» «Ja*jil 1*1* /«"<«iJ • fUaJli *H*tfl .SJLall iill! 
be jj c Ij- i 1 ^^Vl *»1>-L>-1 >^ji <J*jjlail «J» JU Jj . jucmJLI Jp 4J 
£> V^l Jit jt Ijbo^ Jit f.^ ^ji u j j 6 ^Uidl &I J c ijjiiA V 4«>i 

4 iUUJI ilp J JliC SjAlbJl aJU y^>y O^--*" ^* ^^iji «i" ^^ j"*^' 

JJUjII ,jP vl-»Jt J *^pj jp Vj*iJ ^U^l jSj- Jl ^^i J ^ ,^1 - JL, ^ *jt» 

JTp ji j . fUttl OLLP ik-ilj* tjUaJJ J;La!l jjp <-JU*Jl J^ V^UI ^MC; ALadl 

Y1« 
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auNi j* \f 4Li *•]» t f ikii &j J ( ^ycii j. Ji>. Oji ) « fa**!) ji'jai ^ 

jUi-Ml 0]J dUJLj . I y^£\ jJkvil JJLi c f UM.j- C >T ijj oi i £j4U 
«--i»Ui a^vo? *j£j£ 2\^sd\ jJU^II jp ^L>Jli jLc» CjU jULI jfjl jiS'jL ($JUi 
*1*JI U* dj£ jJ_, . gjjll ^^Slb f UM oLU iJUall J.UM jjp V WI j» 

t ( ^ joiiun - j^JUp^i ) ^ ttjt, i-Tjii j U*jh jjUii jjp vJUJi jp 

j£*ll j-*;* ^yijj.f jJAI ^ r UI „|i In ^ Jl 5x1*1 f lfil <i> uT 

OUJWm A^^O'tUJij t JjJbdl 4»-j Jp fr^jM IJA JP ^->«ji 0T fUs&U 
I f jJAWjIp jJIxs*. 4»U1j U. pOliUll j J&Jl J P j>5l J. j£ i^tfl dJiui 

ot ^i air if ipui jJrt ^ £* 4jj* f j.j . diii £ijju j. jjgAiij] % 

. . . flbN oljJOl 

VjJ «j^t Ull IJi, . » 1kH OU1U jn-VL^I jp js** <■ J^» t> Jj^» 

pTl^L^l ^ jwdl ^JUixJll j, UU* lii» «' jUfc-.tVI £^j jp tjUi >T 

Jp C>jd\ Jp L.U" « jOill JUmJ iJ^J t SJL21I *ltJl *ii j* SjbJt oUJk^x 

*^Jf OjJjjj UUp PjOLI ^yl^ f\JL\ jp JljJL ^t* I jJUo t)t JiJ-GJil Jp 
"B" 1 ^>jrj^» ^^5j r ^l jt f Ji\ ^y, f Ull jp Ui^' Jfcl J5JL; !iU 

jp .>J i^j; <?** j. jj^J ^tjUi jj^ tfjxs iipj j ,1])^ ^^ D t 

^1 OVUI Jp t>_ 11 S^U. . t l0 ^aiJ| j. J»IT jJU Jp «VJ Jp iJiiUl 
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On JUttl Jl£it ^ j£a ^ ^ Ait ^U^Nl UUI UftM J»rf u jj 

c lf*w/JjJ j>t^U-l ■yi ^^1 <Gw» (jwt cijf. c OUjWl JUo^tj .LtfU.ll 



. &>JI *l^-1 4 — jL-tfu-^fl JUtjH*«— oU^Ul jTj-<— JUikJLI _ | 

^jpyijspj-Ud) <rA)j^i 

oU>JLI jSy: OjL.U!l iril f>J S*U£ll CjU-jj ^1 jit dt JJLill IJU ^^ 

. Of-U- ,jP ju»cdl JUp JUtudl J C«£p 
Jp IjiU dj& 0t oU>ll jTJl l ^<Jil -y <;! Ji jjij t)t U* tiji ^j 

*U3dl o^Uii Julail *.Ull ol^jdl ^ *lJt.l c sap ^l£it Jio ot i'jUl 

dot ♦Ijjfi tJfc 5 jpl ilupl ^ (r ^t* Oi'V^ 1 J^ :U »- , jJ c *l»l^»li 

<>JI v^il* S jt*»^ o^-> • ^ ^k" "^ -&"^' ^ •V^' -^kJ ^iJ*i **wu 
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4»«^lj ajjyaj 6jU&»l ^U* J JUiuJ.1 JIpLJ t)t lJL>- Ic.-ww i**v4l Jj^^U 



1\T 
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u^. J?' v^jUUJI jl^I^. i^s] j] «w»^t t-^jt jUs>-Ij rjidT oUjWlI 
OUUI X*j» J J^^ a^&I vloJl 4^JI jL.1 jUp]_j t £*JI IjJ t5^ it 

. jl^ll Up ^i^ait 

■ - v^- 

•jj'C/* <JLjJI aJ-fc jJLJ vlu>- t Lw iUll 7%^>\j jA OliLJI Ju/fjA jl«3>-lj 

: Join 4~«£j J*l jp ifttej 

• ^J'J ^t^ 1 ^W 1 -W»l^. Uwu JUX OUjLdl Jlvastt fill— Y 

i«jj ^rijA^ ouui juoiy; 4-111 suui.jp oUjUi Jua^t s jj»_r 



)LJc*iNI 



JL-J . ^lil Jli-"l Jp ly; JUJVI J& Jll V^UUI JU^Ij* aU4 Jbl>J i*JS 

bap JxSOi oU>JlI jTI^ >Jl j£JJ j- ilTj.^jj-p-tjpUii-ll 



m 
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j£ ji ^SLlJ J*Cl Jp OUUI O^ly: JU*-VI (tf VI '. U£*., ilbJl <KA» 

iJU oUUI Xo\ja J**, . ^Ul i^l Jp JUJVI Jilx. c£-M Ji> cf- 
il j* Jp ly j£ Ot oU>U fA 'usUUll Jp usft 4.T VI . UUV1 oU>LI 

t l,J vl^JI Jjli *» J* Jp lj» -^ Otj c l^ JUrfVl J~~> u^U t Ujj*-ji 

& JoAJ j£&1 ^ .. lt>j-» J>M *U Jp *->y=H Jp oij^l* J#l J* jt 
J^A Jl M*-' **w *V" 1 £^ d u&L Y* ■ c*~ jl— «=-! (> *J *i *JJI 

C*UUI JU»j* OjlC Ot j/Jj Ail ^iljllj . «I?-M S-b Jp U jbp j* jjrf 
l^aJUo*. JUjI <i|Ul U»j UU* V-^j" ^^'W 1 JLa »'.r* , -ri 7 J I (J* , -> 3 '* tS^LijVI 

j«iUi jp A^kii ouyi ju»i^i « ^^ ■ ' a? " l -» ^^ ^ ^ i °>^ ^ 

«litiUI J*>j* C>y£j . *>twH oUSClb *cB jT < OlP^i^ ^-j-j Sc'tf JiCi 
Y\« 
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algorithm *~»}j\j>- *fp \*jj - LSJL* I jVJcjA *Ji *i~»- iLijNl jfjf 
Jl£it j* !>*£i jUiu.Nl 0^. of J& ; ^ xitf J *Lj*JJ *UU1I 

. aoW aJL- j£i J <~j^Vl ^U» jwj a j* jt t VV^I Uij 

o^t^i jp jjj ijj sc ° re s su -^j' Cr* 1 ^ j*- ilu wi j 1 ^ 1 ^y 

OU->J"j . Lit oUUI JU^ «JJ^ J Ot>JUall tJJbk jJlj? t£0^3lpl>. £• 

ou>ii Ji auNii c jUix-.^ a^u Jji ox^j x^ jr ^utj « uu 

.tl^Jlj JUsNI iJJl<i OLv^ll ,>» J l^i o*j ' «JdUj J^'Nl J~i ^' 

JL^T J ul,> Jii f jSJ ^lij^l -W' »■** J** J* *wi»j^ *IJ£> 
JU*I>» .Jdat uW «-jft ou; jlavsli Lockheed Information Systems 

Jj • J*jJZ* & •* J ; ^ l -^ J* -^ °^ ^ <■*" ^ 

i - , J J *lj^^ ' tfj^ 1 ^^ In*o"nation KetTievalResearch Laboratory 
IJU OUUI Jl^jUM flltf Jfcjj . OliUI X^lj-. jL^N ^T^U* tfjO*- 

pJlxJl jyiiu WilUams and MacLaury (1977) &_)J ilUj >Uj j* JT 

ijidi vJijjui j^u jp iau» .J* j t*\>i j^iij - -e»> lH 1 ti j*w 



Y.n 
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OljIlUl aS Jl ^ Jll JJUjJI JJJ 6$ jlJbc-l Jp fci j>* dt cMl J-j- Jp 



4S» J UjJ jiKC jJl iiojll hjjl& J»Jj^J JOJbi-OJl »i-»JI ^Lk-jIjwI* 

iljiiVl .j JkU pUlj Jkll ^JL-I J*»fc>- jj-Ut Jp l^ jwdl lt m t i;*. 



_ji*-ij jj-uaii <^y*»v ^w v' ;* 1 • -•"* <Jr* J' 



t\V 
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uwr-j-S^iM ^Li Jsi Jp Jaj dlsJkv*. J*jCuJ tit ^t t W jUe-Vl 

. 4*JIp J-*£ L«i Jj^ (J)^« bjl ^1 c jLJiu^AJ u>- U-L» lf*%»* .6jtC 0* 
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at Up < ct*lf I u»t J Aj** ot j<c b> t 3J-U* Oj^J ot J^ ^1 jiUjJl 

^ JbJI WU U Zi[p j . l^awi.2 (£JU ^ J^ t)t Uj. j iiwaJI J^<* t£JU j* Jl£ 

J» 4C-S t l»tf 49US1 Oja iL.^1 ^Vr-c" ^ J £}*j^d u^r^^ 1 ^-^ 
Uajjj, J» j& j Nji* j^T ^ fjll c*l jlp JJUt 2ii Jl J2& of JlsLI J^ 

dfliT . U* .jw-^ifl ^-LJ SAj SSJ\ j>\jb %» & JT 3jjj <y> !fc* jLi^ 

<y JL*-b dllj j t. ►Uaa-Vl tfja-j: fLSjNl «->a r . tit JU? «*-j7 dBi j> No. 
<y> UL- ty uT . JUS* oWll t^as-l J»Jb£ t^T c Juj^ljL-Sfl J J^-iJI i»-jj 

(,$1 I iujll t5jS«w»J £o«JI <L>«Jl jt**l Jj^ jjvj A*^P iiU* t)l je^ljll J^j 
V} t *JUll £t>-JL»l j5^C ^tw 1*3_jjj i»JLtJ ^1 4-ii^Jl OUJkvall 30p 
jj^Si . Jaj Jl tSf~*j Jj*Jtil *>-ji l jvj *li Jj.Uu 4»^p liU* OjXi ^/ Ji 4JI 

*m£ UUa ,^Jj c jjJjiull J>-t ljJl» J3l i_JljJL.I ^>- J^~ -u^l Jj~JJb 

metastatic JlSu'il ij>JJJ A^-oSlI Cj^. ^ jLa^iJUOir liU . *Jy£ 
^IjAi Aj^yaJI d>J3 1 jj-U jlxiJI ^1 j*T ililip-Uo^ 'ja ojlf^b fat necrosis 

ijt-j'Si j i ! c-«'5Ho>» ^ jA&ti o**jA 2^ ^Ulk^ll J„vj J» jll Ut . "U* 
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^ it J~k" ^ ^t* 1 SjSb J £»>& «tf J«i ,t j* jL it j. Vjo i^UJ 
jUvJl, J^ll ^^1 g.toVli jko jLia-l J} ^ U>i ISJA . , v jt r f jf vt 

t 4SxX^\jfi\CA>Jk^ UaJ^OUftlJ J\jJ\ vTj3l 4^1 doJl OLUp 

. il*>J\ £tL*J\JL*\ fr*y J i^U- *l£»T JfcAkJ OlSoc Sjjk^l jaj 

: Jldl ^>l ^-Jfcll .^i Jp ^-^fl ,>u j >dl ^ 4J! £>T jSo: t.1 
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5j4 j&\ C>Uj£U £j*»j* ^UUll jJUjJl jp jLj ja iiU of L*J Jii\ tyj 

jOi ^-IpJkutVi c£js«c ^LBj!jU ti-*JI &w» Jlto «--.jd j . JfttjJI j* }U» bop- 
JpT Jl 5j>-Ij 5>>. J£. ot t «U& J jJ-l Uj c- j>- ot <j£c Uii « ol£.)l» 

jjp oUj&i «^ wjJUl djusj r t ji rt f ^ ijt-t oUj&l i*>\£\ aai J 

jiP OUj&l 9y*>& jlo Ulpfc£ aJU-I oi* J -bj^ U 0j& dJIJLi j.iJJUU 

r \ ijjull j*p cAij&l a Ji ,^5; iyj it JJcI jla*c-.l J* IjT ^1 1 aJjuH 
rtt Jrrt -> rrt *r\\ *^l V/ 11 ^' *^ ^ <J* J*^ iP* 

*>j^1j \ Jl tH 7 ^ 1 ft-^ 1 0* U -> Ua J ,S i '" C^ ^J • mt ■* rrrt > 
4-p^ill IfTlli ***>- J *.<• «— «Jbf vi~>- c ,j^jj<JI OUjMl pyfiy* dy- 1)*^ «i^ 

4a£&I oNliJI j/XC *ti j^«i JUisJll c5Jj djS^ ot j^c.j . »_l*Ji iUjSC* 
U < il-W. Oj^J ot ( r f ) aJjA\ j* oUj&l jt ( \ ) oUj£. jJkH-ll C-^ 

. rot ■> nl u^ >m v>» ^fe* 

.-Jdl J 5j>-Nl ^ I jb* TiOP d^ ot ^ Ult t^T ; sibling U#l i^V 



<« 



YY\ 
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rrt *^ ^ ^J rt » ->' rrt ^ n t *** ^-^ i>t j£c iL^ t otill ^1 . 

. ^>l JJLUI lJub J VJ lrtf| Jb ^^ ^ -jc^^iJI Jjly^ »t^yi <£» 

UpUJI JLuJI vl<>^ t5 *-o U Jl *^ttl ^■jL.'bll oJ 1^. (J ^j J ^Ccj 
,J1 rrt o* J^ 1 -^Wt J*. jll iL*&J,ys. J,UJI iL»JI jp odbrf. ^JJl 

^■J ti^J < «^«ri t* ^l» ' ^aJtall *U*ty U-^f ^* £jJ>jf:, i^Utt JJUjII 

X.UJI jJU Jl ^ j^T jap *iu j£, i>t ^& -ut ^ Ml jll, L;t Ni . cJjJI 
.iLUll ^U>ll ,>*, Jp J*i£J 01 ^£ JJlj i «JaII *U.^fl f I jjt J_,US ^» 

. -r.t ^rtt ^rrt ^ n t J^ ^ t^J r t ■» rrt J^ 1 a,a - 8 -' > 

d^j ot JU* Ait *jo t^i *c5*l; -»^ ^ *&* u^.j • rrt J r \ t J^ slS:; * V s j* 

(J^hoII f-j^JlT Uawak^ jS"\ 4~xa Oki tl'V^J J^»C->b 4JLL&I i\ jLl UajT JJS 

^>l J-UJI J S j5 ^[l ^p ^>JI Ut . • j jh U 4] d^ jt j^c t C JWI 1JUL 
^Jjd Ot Silp j5^ Uli r ^ .. Jv^. jUd*\ ilU Olf IS^ . oiUJI J aJ j jy !jU 
. Ia^ ^\ ro t ^ n t ^ OUU.h-11; iiiS3l» OVULI i^.%^ J\^l 



YYY 
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;-i " J t*; 



tot % . \ jJWlb iiJ&.\ ^Vizii ,>« v-^-» J&-' cfj* ^ u^L •i* 1 -* 5 ' 
OtSi U*j r t j ,|Cii 4iiSll c/^LSlI V"^' J^ £j=» ^ Silp u&i ^ 

j\ . ^>l JJLJJI DLL J JJLrf- lib* OlT _ Y 

VWlc* J*- tfj&N r^ u^ 1 j^ 1 ^L- jUii-^l J jkdj 
J» Jp Ait JSjLI ^j ' r t c l"jtf?V* jJJWLl J^jC-J j t i5Ja!l *l*ofi 

JIT *U$I ifcc ^ Jil ifj\ oUlk^ll y aLt/fl ut . ^t. v^ 11 
•jjmUaIj^-jJ f hemangioendotheliomas Jl^ t \ hemangiopericytomas 
L^f LAI a,-* V'T j- ^jll Jp t j t \ ^ !*r<rt jUc>Vl U* <W Jp .U, 
3UAI OVULI j* vl^JI Jlf ^jJ Ui.Uj^V gijit ^ L-J ^'Ji U ii>; 
<$T t 42J»a!l .U,^! ^IjjT JjUL* Jll i.UJl &>1\A\ J^aLSjJI *U,ty Uj^ W 
UT lil L.U* <J Ljp^ \ja\ jJU tUit | fUl jJk^ll jp £*«J! r \ j- $j»*\ 
Jp i>U)l o^tiLl aj* cr iJ «5ji oT j£jc b^l t.lpJt-^ 5JU- v~ : <i -r^j 1 
JJJJI jJkvall t)t ^ >jJI Jp c Ugf L>t, Jl^" OUjk. Jp J*i£> 01 jrtl 

oUlk^Lb V^ 1 V^ 1 . ■ sJLst| f t*^. 1 t^>* Jfc. ^- ^^1 • f ^ ^ »i 
^ *JU Olf liji . SoIp «jj« L. U£ N S-^Jl jL-MI ^-jJ t)J» i V-fc^ ivx^il 

iij j*^j^j c u.u:i oijUJi Jijul-N i^Wi gifij aauii jjUjJi ^ vi^-» 
^ aij-i • j* ji c 5Jb- jp j>.i^ jit j£» i^»u ouik^. jp sj-ai f ik» 



tvr 
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aspergillosis oLilij JjtJff Jll o^ULl ^ ^^yri'hjio* ^^ Jrf- 
«lkvall IjJaij 4^. ijLs iU»| jubi AUNl JLf Jvai <!•-=>- 4 ^j**!! j*<£- 
^Ukvall 4J&U jw JLuiJ *>Jjj .iiJl£ c 4J5Jj jJaJJ aspergillosis OLilij 
vl^Jl J I* «^-» jj (_jIj*^]I ■y l)j5o M a»j . iSJi iJau aspergillus oLiliJI 

tjiii < ORBIT ^Jk^alb U^J £* FUNGI _, MYCOSES 0«^WJ.I 
*V ^1 JJDjJl -y. jJS' ^br-JL-1 •y> £>- ^LJ iJs^ i^Jl jL.'ill oJL» Ji* 0^1 

. aspergillosis oLiliJb «JL=> U. OjSj c)t j,£c 

| jtu-J ii*>. ^ J.\ is J ^_^Jl tjl^vaJl j* dj£, M JU «*jt b»^i jt JjUI »l*Jl 

<_JUL| J ^-jdlj t ASPERGILLUS j ASPERGILLpSIS ,jw^l 
^^iXll OLJlj c *lp 4>-^ ^joJb J*a3 OUlk^ Jp *L £*Jl» t^r 5 " 

^1 aspergillosis oLiU^JJ ■^Uil t y -ut ^Ul Jp- dlBj t u£*U ojjUM 
. A^in] »-»jJL-l t5^?-l ■>• A*oU-j ^>-TolSC ■y ^iiu 01 tjuJI j3*s£ 



jj {■■"'jt^ Sj^aIlI *Ur>i-3ll •y vlJjSo U 5iU- 4J^> c i $J&*d\ Joj *f»-j J^^ 



YYt 
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1j» ojjjj U -d jjSC b. Ij^U aJJ» ( ^>j \ ) jo£i)l ^y. J53 ,yl>U jUs/tfl b»T 
T^k; j] ^JU\ ^UJVI ^Lv*^ T^ c olp*vi A I ^^J wJL j£c_j 

*u jt-i i~j jp j ^^>Ji l j j ,,i T^t d-^Ji Ju* ^-^i j5C of i .jujiScJi (3 jlJ 

iSLcU OULJl ^ jiS" iil^i 1 i^ty Jiis- fj>*>y JiM.1 J-»- Jp >i>- . <JU- 
j&: 5k. wJLBl to ivl^i OfcbJli 1 ^1 jj jVl JjiSS JJI oMlill J JkiLb 
g*y ^JUbi ai ^1 jli UA ■* . <-JL5J! *■ Iji jb JU»l£l oNUll J UJLf S\ 

V- ; <> J^vaJl ^JjajVlj tol ^ 5^ J*ijJ JiiU ^UIl vl^Jl jUf 

jp d^J j£c t dUi Jp JliT, . tj*. & J J.15^. J.U vL*i *liN 4*j5Ul 
J AERODYNAMIC LOADING fbJl ^IWJU „„ J^dl j, ^ ^l/b 

ii-»Jt Jl* ^-.y t jOl j* *;!_, c j*-\ _, ^j* J«LJ j> j^l jffljjl obi »\pi 
*M» d J^j Jl**-lj 5b. jL* d^ iSU olT lili . a^lj obil j* jtrt J 
£?*i >1~£ vi-*JI la* v>^ ^j 3 •■»!; j 0^- **i* ' Ji *^' V^ ^j 5 * *' Jb ~ 

^au «lw^; Aiut^ i^ jj Sib j 1^1 -j£c IT c iJbt-l OblJaJl J jjj j^j ib^l 

d^Jl jp J^JJ £* CaS l\iJ^\ u ^ i c^jij . <L*Jl jo JjiJil ^JUt- 

: o-tlj «±^»Jl oUllC| .sbtL-l ^ j»ou ot 

• Jr^ y JI Vi^ J 5jl> I Jbb'l il^JJ i^Utl 
YY»- ( oU^UI f^rJ^\ \o- f ) 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jp d>Jl ^ JjlJ.1 ^sal '(. OiUll J »!*?>- jj*OH jj& Cf" *— ^ J — V 

. EMBRITTLEMENT 

JjlJil ^1 Pressurized cabins izjwill £iJ>LLl OyJI jp J1j£ (J — - £ 
ouiJ Sj& Jt>Ux-.l j^ j»«pj t JwuiJl X-LSLlI cJjill Sj^ Jp <^>JI <jp 

jp jjsJii j» jiii yyi o^i>- j j^^j ._-um yj-i ^ d^ J - o 

*jp> &j£ <J ^ jl j . j> 'j <L* JT J BUOYANCY .^JWll J^l il^Jl 

buoys UM ilijNl oUlj^T^iJl i^ljll oNVc-^l JsiJ Jllvl.Ulk.J.I^ 

. life rafts 5UJI d-jj t SUJI jlav j i SU*Jl i3l -M, 

OUlkvall CJlft neutropenia l^jjjJl wll u^^^ 1 ^ "^ ti — ^ 
ORAL MANIFESTATIONS ^^iill^ly^fl Jp SJ^jOI *1**iJLI SX^-jll 
^ . ,jj&\ cii^l* 3JUAI lUytfl v^WkvJ.1 ^ !3Ui DIAGNOSIS j 

. STOMATITIS Jll <_>tpi j Uaj -jjJjJl wUJWiT 
j* k^jll, r Liyi J j^oi JI U 3J ^ Jl d>Jl *Ua*t ^ iiUj 

.^k «»!» * f^rM^* ^Jr^l* JJjJ 5JUuS.Nl ^/jJU^I fj*y J tSj&ll 
jp J^J.1 JjU C^- ^ d*JI *&*& \y U •*>■ Ji *-*J^t pjJ *3U j ' 

m 
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j^ailljl«i->iJl jL>«jI j-.-*<l *v»j j%^ djldij JJ£*J.SU*JI <ilji»v* 5*^U-I «^jill 

t PLASTIC COATINGS jJk.aU iiiSQl jjjUxll jp JLjj dJUu-!>Ul y* U 

. ^>^]| jljllj ilytjjl^l cJ^La c ^SIjII J t U-UJI jjb^i JjUs \^ 

a. 

J> 

Jaii-b ^qUo£« Jv>7tlkvi* ijjj ij>»j| ju»Vl oJA J *i-»JI tf- JjlwM Jajlijj 
ilp J 4^1 jL.'ifl ^cjvaj j&u>- t U. »jj| ^JLi^ Jp Jjj ~l&2«aA tf- %jai 

YYV 
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^ j, v tft J KUolj ' ^M ^l* ^'j 31 J^« J^-s- J V" 1 ^^. 
SjaUL-I oUncjU^-^I oOa Ji» Oj&V J»j . J^ J^ ij J^l •»>»-* ^v 11 
ol^NI joi si** * j& OJ ^ '^t Ni t 7. \ • • U >$ ^ u" Ji^= u a > 

. ol jUix-Nl JU Ci_, J jU»I <>• «** ^ ***** <• ^^ l 

. *L&I f Ul ,^1* jt JJ S jvT _, 5 jji^ JT tf\y ^ A>jl jU-l £^ « f J* ttf 

/m:i j ajUl ^U J*d*JI A^i- 1 £*J t> •J 431 -V^— B J*^i -r 11 ^ 1 
»>. jjl»cH *fcit 50* a>- J^lJU jl *l^i OUlky** Jl JLc-AI jUjI j-*~1I j^ 
.JO JJ jj^cll j* jOi J->JI A&i- Ji* 01 J^i^ll Cj* *> « ^ ^ ->-> ■ f lkJl 

cJ-j j!Afcu,lj vkL- <*>, ^Jl j* aJUT iili 6ti j,j . .Udl J* *L*Jt 

. ol^V 1 J 45 u ^i f ^ ^s^ 1 JL,fll1 

. %i v^lk. ^» Ul ^j*P JJ~=" - -\ 
J* a^jH J aU-UI ol^JOwJil **y>* -31 JJUcJI aVJK i**-^ - Y 

. jjljjl £/(\) 
. <3jjJ' *^U* (T) 



YYA 
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•w^dl <>• j J* ^UL| jjii Jkll ^tV tii j jJUjII ^ cL»J| " 




. v vL»JI *\j>-l Jl>l OULJl JU»^. J OlPjvi .>LI flJl* Jp-aJ^jJI J UucJil 







JJI 






d^J JjSw. J*xu-I JUi r i.UI A.UJI ^i* ^IjiVl JfcLl IjU jdij 
J «l >^_, N ^ualMOA j . OUUI JU*^ Ail) J^JlT | ^Jljjll £, » jJkyall 

« cf bj" J ^s^" » i « ?^W » ,>• jf Jj Juj«i ^yJi ioji \s[ 3 1. ion «jl* 



YY^ 
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lib . (ijjll apU* J*aS JJI c X*JA IJLft (j t "oJL^Jl OUlkvail ^ACJlT 

ouik^i ^j^f jUpi tit j£r ^ £ ^i.ir >£ii j ^uj^i .ibj oir 

. ^iULI i«Ul Jp vi^Jl Aj>-\ *Ujt aJUI ^ ■•■Ml'/» 

Jp-Iji CoiiT ai iiJj iiU CJIT lij j . jUiu-Ml 101 1,- ^to d^ 5^1 jl-V 
^'1 jjl £* oUJL-^i ^ Ji^l Jp a^l jj Jjj!! 5pU^ oUIWw ^ jrSlI Jp 

J Sijljll OUik^l £*^- 01 ^ >JI Jpj . jLJi^ AjJJL 4>$h ^ 

.g\jj\ £a Jp 4]*iUU l^bW, J«$jUft jc^ll t^ULl J s^jl^Jl oUJIlvJH 

t^-> ' cf'jJ 1 <i £*$ ««*• t5>(> Jjb-o! j^j: J3l oUJk*aU 4.^1 J 
■1 jJljJI » oUakvJLI L.T . « iijj/H\ » j « £JI jjJl O^Aj^ » j « 5JU5"^I • 
.^ Ja Jjrtl \fi fcltsll aJJlI J Jk « £JljjH a^^I. b j « *UI j-JIjj a ., 
OU1WAI oJiA ^ &1 o«£ iiiAl Xa^U ^_ 4# t ,iJ]i ijj.^iL. jkij «d» 
a* *! u-^ vV J* 0j>^ ot t t5jjJl apU*» diUJlavi. ^ c^T c^i dMS* j 
Jp kJ Jk J it ^*ljllj . JjjJI aaIw» J ^IjJ 1 £~* ^j*^ jl V-^'i V"^*^* 
ja\ i SLcM 4^^*11 » Jij JJLlJI Jl5Cit ^ JSCa J LU» oUJksall ^uij* 

: ^Ul li£\ Jptjk*d*JI 
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: « j;>Jl d cSjiJil Jp U ,y> yu* Jll 5lL.^II ^ J, l^ij 
. jUJIj LoU*^ yjil j>«*oJl *U- iJlSCl — N 
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JfcAl J U»^ijt Lf c aJ il^JI *\j>\ i\\\ oliUI ju*^ SJ Jp a^^i 

a» JA jA\ ^, jJJ| j] i jliJl, jLw53i kjo- ^31 juj* Jp 5 JJL5II U ^JS Ni 
<j£j.l j,. Ail ^»ljllj . U£a j t' ^yJl ^Li •jp j^*dl jt t Jl£i^l ^ U jjp^ 

£-.y Jp L*p^i I* ' 1*1* v^V ^^"' V* 1 j^ -^ J - *" 7 ^ ^"LJI ***<».>• &B 
Ot aJI^-I «JLa J j^c tip JU^I Jp Jo, ^cJJa^. ilU <•-£ jl lili . d^JI <JU 
\^ JU-^J ^^ai- ^Jk^. lib* OIT lii_, . iaj»i a*, JL\ >^ll *l^tl jp ^L^J 
>^ll Jp i«i-dLl Jl^fl jp d-^Jot j&r tip *IjOU Ulk*^*JL* J^V 

A »t ^JiL. j,ILj i»!>U leb ill;* Oj^i N oi 4Jl &=OUib SyJuL-l ijldl Sk&tj 

JjJU- JiC J*-lj ^JkyM A.,oJU &J J iibfc dj£o of OU-^II (j^w J OJb*i 

PRESTRESSED JLill UiU oU/l ^VaH^lk^. jl AMMONIA OXIDATION 
oNUM -Jittl CjULJI JL^yUilj£c Ait iiUS Jl ,_A*il . CONCRETE BEAMS 

ot JuLj . UiJ MEASUREMENT U -L» ^Jkvallj CRACK WIDTH 
t$^u~» ,y vl^>Jl ij^JIJL-1 Jjj^ J^- O'ill^-Nl »J-A ill -pi Jp ^j^- 

JJk* J 4-il.dl J>JI ts-b-i ^LJl U'b J^*"4iT iMU U JT 3 c Ul>wijt 
j^ ijJlJI ^jJI Jl^c-N oli dlli >jj . ^^Jl .lj^-1 JJ v^Nl ^.U-L^VJ 
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. (Smith, 1976 

4*U» J ijjil ^ JJU joi ^i U 5jU Ul iijjj jt jlSO: Jil ^j 

%♦ j.ii ^ ,i^j ji i^u tr ii| ut . u~**" u >1, jjji ^ J diu 
u*j • «*^ *** ^ t 1 ^* vt j*** J>- 4^1 JL-Mi Jif J **Mfi of < j&r u;^ 

: uc*> tS-^U ^-^J' J** ^r-^ 7 u*-^ 
j> ail ^1 i U a» Jl ^U ^y^ Jp. i^IUi *_j|^L| a-t ^ _ \ 

_ JfcT - U>; ISU » S>Uil ,>. jai J*> d^JI j Sail J SJULi \sj*j 
**,fi\ oUJWdt ^ U^- 1 il fcl of t J^tJl j^j, ^u ^mi ^j| j, 
J— Ul uL. aJU>"I » ^ «CRACKS J^iill , _, «BEAMS fVaJI • 
J^c-L «MEASUREMENT» ^UII B j «PRESTRESSED CONCRETE 
N) . L ji- iLU \^ OjSj o^~. l^U-^l^, iLJj it 6U iJSkll AND ^ 
L* J*" frj** '***& ^J«>-NI «a* Jic j UUT -pi j, u^_ N ai a;T 
U j^i . J«AUVI Jp fc~i ^ jLi tf ^IJI j j^fj . U-U j^ 01 J^t 

PRESTRESSED^ CRACKS j BEAMS^ Wg4J\ iijldl ^^ 
*& Cf J*~* rf MEASUREMENT «Jk^il ilL-l « «. CONCRETE 
<l t ijSAJl ^Li jp'o^L^ g-JLj j| ^JljL.'ill ,aA j5Cl U> . 4^ J 

Yrr 
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t i3ja£J1 jAS'JjUaJ jJIJj c Jill iiL. &'Uj£l >r\pi ^JiiJ Jj9rX.Wlj.jUdl 
. <Jui£dl J U1 a«^dl 4>-j Jp aJwcII &£j. l_JUL| |JLa ,jT VI 

V^.'rf Uj Up ot lT c iL*JI J J^edl Jp SjJiil J**i-j of Upj 

: l^c^\ ^V\ oIpjvJjL wJIj ^UJI jSttJI 
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. JUlt Jp iikil OUJ&I eJl* JS*--jL3»t| ul&: J^-JI j* -at U oJlTIj Aji - U_> 

«^-jLo Ufcp t$l t U>-U JJaJl i^^Jl oIS" ISJ L. aJU- J ^>-j . iJk-. 5i ^1* 
oV£-l J*id v^>Jl Jltf ^-.ji J 4-p j d\ rfs m 1-JJ5 5U iLUJl jjjjjll ^ 

«*JI IjJ^i h OLJUI j^Lw Jsjjj cl^JI Jtf .^-y jt ^IjJl ^ 4JI Vi 

V^ 1 ^ V"*^ *^^ js* i?Uj *J C^-J^" <J' « Jj«ill » j « U-U21I i ^ 

yr, « VipI*. jL-l J^yi Jl jsttjll jUp ab jl UT ikSJl a JU j, d^JI Jl* J 
Jb j! CJ^JI ^ J 'bit VI . *LUI jJlijJI u ^ l Jp jjiJI oV\^l ^lobjl 
i oiJl iLU aJUjJ^I j ij^Jl jL-MJ jSj:_j . 5J-U» jjp jJUj fl^L-l CjV£>-I ^ 

«ifc <£jJ • f* ^ <i o^ 1 a-'s 5 '. <_k* u j^i ^ J»'j JjJbJI *rj J* 
^sj-jLJ 01 J& ^1 SJ~-^ll i^cJljL-Vl ^a £«Ull 4^1 jL-Vl «JIa CJlS" Uy 

Jp ^>JI ^Ip ^^i j£c AJi* 6 ^ J-J . 5W tiijll Jsj> ^iS t-*. d^JI 
Jj t iLWI jWjII Jp jjUJL jLc, ^i 4JU4JI i> J o^, J\ ^iUll J*tl 

i 

. JJtdl ^ j£i!l I Ja <>5U» !jU iiiJ b} Ujt 
J*: u^^'^J ' f ^ *** ti : *JL**J»AI oUJUa^JLI fly Jp a\^cNI - Y 

Yr« 
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<_JU j£] U-WI oUlk,oil Jp o^dl t ^Jx. j£i j ^b- jt ^UUtUl 

. Ul*[ <UL J>.|JL. jj £^ CA^k^^JjS O^U-JI 

t,i 3U*WI J-. >« ^Ul jjli j* ^jL-Nl ^ ^ j&J&j 
13| t jLJI *jjL- "V j^SLi t cij j* 3ji&~i Uj a^>- j* <L»JI Aj>{ aJiiJuj 
^ j}Ul gjULI i^J Jp c_*^iJl jlai. j* Jij^O. j£i» J* Ot t iU, Jfc-I U 

*a* t*. gi j •jOl <y 6IT Ic j <o'i» t oUUI ju^Ij* Jb-t J djj\ 5pfc*» 
^jj Lf j . PAPER : 1j«jJI j*c&\ jSCilU ^ :LnJI jL-l J oUJUl 
a* j4 t)t «ijd oT jSoc tsaii i_jUL| Jt, ^^ vi^Ji 4^1 jL-l ^j Uit * 
^ t Jltll J;*-. Jp t £^ LT b-t t^jil lii» .. Vjt jJUjW ^ 3Jp Jil 
f \kli fcJ J ilt> OIS* Ot diJb- IS) j < iJUN j* 4~*. ^Ijlt f UL jLrf OUjU. 
<JUo)l fjJ Jp Jjj JaSi a»-l j *Jkv»^j ( p UM 2j^i Jp JJU Lxlk^a>* Oj^^p 

^IkJLI ^ ti^JL »oJI aU-l oJL» J ^^uUll J& Jmm^Ii'j* *'!• ' ft»^» J"* 
j4WJil 10* c^i t •^S JT >j ilt* ^ ot cA^f 4 vUll; u^tft 
^1 OIT li»i j . JIUjJI j>. 5-Jb-ljll jJI «iU»t 30p jjUiNU oUUI jupj* j 
Jp ol jliVI .0* ^^p t-JU g^-^l j ^r-i^M o* Olf U j ^Ji < !iUi dUT 
Js^JU T^-tj . ^ jjjm ja U ok Jf* f l*l{ «U«eU iJjLl jLs^lj t. ^iULI Jctt 
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'— ** y. J^i W' *'j*" »*Uixil Jl J 1 *--^' l*i* j^jj ■ t*\:*l f^b-* v—lvJl Jp JUJI 

.-j^dl l/b J jU' ^t JLL t^Ji dfli Jp 5 . d^Jl JjU^. Ci y .. jJxo Ujt S jf?$l 

JJ i_JU-l li^ il^JI JjlJ f" « Uj^ ^UJI Jit « -v* tfJiJl d^JI ,_JL>- Jp. 

« Ujji ^U*Jl Jit n j^ ji»3 jU^I **^>- J j-Cll j^ Oj£j N a»j . o'jjp 

. JL^II UIp j Jk jt dJU) jOl j- 4jt "ill t U d^ J 

Siji^ll oU&l Uij b vl^Jl J jljkuA'l i iiJl ^ J Lit ^1 U jj 

jtrt »i^ pIj>-1 Jp SjJUSlI JLal^l aJiA JiSij . OUUl JU^y: Ju>l£l SJLSLl 
Jt&l J-*- Jp ( ^J . OUUI JL^JL oJLJali &JUI 4JL5SC jt ,j<i; If Uju£ 
iiU iiL.^1 Jill JjUS Q\ JJUjIl ^ 4Pj*£ JJ lojJS jt oJJsLl OUiWa*!! 

WJl J*iiJ "if ^ t iljH tf \jS bap «i; apj~?M oOa jt /^ 4it "ty c JUJI 

fJ3 . ^LSJli ^\>- >T Jp ^j 5JU^:i ^VjJL *\>- ?Jiavx. Jp SJJiU 

jt ^jUp vL*i J il>x-.% *i.»JI <jV j^wi; j Uai ^ill j& 4Jl» il)i 
h jrlpi » <JT Jp J*^£J CJlT bj U ^ 4Pj*5i1 l^**ir ^1 jjBjII oUolicu- 
j&: 4*^c ^.Lill c-— U-l ^ v_JHaJ ^t jjjj . ^LiJI Jp Jjj tfjA US' it jt 

.pi MjU iPj^ cjit bii . 3.ur j^rt j5^ j ^>.t Ai> ^ ^^pi 

j<« ol^ V.j *'!» ' J"* vjIjL-1 c— «aJ aill iiu iL._^l jiii jJUs 

jjp ^ aj-i iji* j, ^ Dj$; jt ^ui .mi jp ii.is" i^yj -pi 

J U^to-I jSCc iv*L>- ^."^U «xJS ot oUUI ju*!^ ^j^J ^50: lj;>-tj 

tjuiixr l>j>j ot ,j-<»u- *>-jj j^-j^i ^ * «ij>«ji piu 4^-Sv« i^ji«~f f-Ui j*yi 

oUUavail : os. y~* Cy^J^^J &***>. ft °f "JJj 11 U^.J • J 11 !* 51 IAj 1 ^ ^l 
J^ J *jJjH ol>JL,«ll ^o-U-ij . ^ V^ J*^ 1 ^»WUx^JLI j i^T jvV^II 
^JuiScll aJL-j J«jc-J Cj»-j . CU1LI j (♦) 5b. wsHT ^bi j-j aU-l oJU 



YfY 
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. ^^»JI gS\£ l^-%^> (£jL~£ £[ijj)l\ J 4JL»j]I oJU Jp i^P^I •jS^ 4jJ* t oJLa 
V* JM: J 1 J^jM J* 3 * g-j~sdt THERMAL POLLUTION* J j£c USCaj 
^ Jl jJUjH aUi-l _, c U-Ul J J^l j, J( a* c£jl>l ijbll^j* 

OUJkyall j. o j&j Oj jjU jJkvall ■jtj JJjdl j& j . Uj>- U. fj-^jll 

J J»xuj \^>. t ojjll JU<i-.l Xij . Sibdl aaJsH l1^>JI i^Jl JL-ImpUvo, 
j. dl£j jj Jl U* ^ tf jJ| £*JI JJjft jju-j J ^U 4^ j, i CiUUlJU*^ 

jp ii^ji ollp ^j, aju^ai i,wi ^uji ^ j^ji ^ ^ai uu ^ 

oUJ Jp a*aj Jl oUUI ju*I^ JV^-I -Jill |JU J Ui Ji\ j&j . ^sUl j^Ci 
.■*1*JI oU^Jl JL.U tfUdl olMbLl j. Jbjl j . i*JJ\ UN Jp jjuaJ.1 oULJI 

.Mathies. and Watson (1973) o^-tljj ^UttU 

oUlk^H jj Jwco j . JUjJI ^b ^U-'l jkLI ^p ^-Ijll J oJaftV 

taij »juj £ <L4 Jpu- t# ^Oi ^j t ttUjJt ou^jiJL-Ni situa 

C*<iUl££l J JU-1 j* IT t-ijjjll oUlWJit ^ J J^i Sjktlj 
JT J^i- f 1 l^ 0j% Jl .jl^l Jl W*v» jL-fcJVl JJk" ^ t ^^.<fl 
CyJtf JS* J*u ^* . Sjl^I 4iBI ^ 4«-Ul oUik^ll jLsil J,> jp i_Jt>. 
• Ca** * •*»*■■* £"?.)■ fi *-"^" * »*-** ii-s*JI Jji««t ojl^uJ j ujj ^j juj . 
.UVi tf^ 1 ^Jj 8 J^l J^-l *to ^i t *L>Ji UkJLI i. J-r iJl jO-I Iju» ^Sj^ 



yrA 
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\- • ' 
e «i^>JI oU15j iu**1jaJl ^.1 jJI <_JU- 

i^UUj 4*J^aJl g^l jJI ^JB JjtJi Jll jlUjJI jp *_,,& «±^>J| Jjiu. of JLf 

Ija is** ^» w-v tfT o jj Jp j**£ it a; jB j&y ajTj t ojjJi ^ jp" 

0j£ 4» 4it ja f)\ Jp c « ^felJ, i ^Ull i^JfcjJJ l^yj J,UU J*Ui ^ 

ij-iJb aL^I V^^ij « ^ *rV » £■* ^ (> J^*U i^. j^J ^j 

: disU J-u, Jp Jbll jUi-Vl UJU-t liji . JJi^JI 

: ls^J V'^ *«. J Jl *-*i ^ J^* 



Y 
\ 
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Jp IJLk ^JijA ^ gj\i Jp Jv*£ jl j&T tJli c \ • X* aJ-l U.^ j j 

c 

,y •jU^L i£ J5Ul ^y*H »UKi is^U^I ) &* NY C-U- Jll jSUjH - 

. ( J*JI oUpUa. 

jjytUi *ij« ^ J Ojj^ijJi J^c-i )iU w cJ*- JJi jju^JI - 

. ( JJI jp gitil j;y^l •lall ) -UUJ \ • OU- JII JJCjJl - 

}ULi OjSu o» j&c ^a» . JJLJJI IJLL tfij jJBjW *1»!>U»~> ^ ^ 
t^Ji iuljll ^j*^l JJI* j J^j ■ aJiJ.1 oU\>^ JL-tflj V-^^ 1 o^ 1 ^ ^^ 
JI *L>L» j/J jl j£c Ir'li f <>v . jL-eu-IJI Jtf Jja*- J gS db fj 

. Ua> 

0°) vjI 

<U) Y^ 

<U) r^ 

OH * ^ 

Of) •-» 

i2jj\ ^ JpI *Jja J Jb N ._-. j f cJ. iis&l y^jll oi» dilaJj t U^ ^ 
i; jj>l oUJkall vLxJ i~i SJLl*. ^Cl j& j . li£» j Yuj| C^"«£&l 

. Sommar and Dennis (1969) ( _ r «J.»_j jt» ■>-• vi-^ J 
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£**j «j* Jj*~W V*. fjk $ u*k ^^i *M <> 0"°) J 5 ^ J*~! 

fj*>J* *i-*JI Jj5»w» *ji Jiill jj^uw J» . £Ap?J&\ %*_£■ (_^j *i/l t £*«Jl 

jj^ ^LJu fliij^U «iJB cfijij ' «J ■*—> lf^»-!A^ ^Jbu j£J-I -j£c 

lUUijl J«Jji ^ ^^ *J* C 1 ^ °* dJLi ^ J " ■':*■■""" f -^ ^ JJI J-M ^ 
. ^-^UJl Jidt j^ o-U^II la* Jp *b ^ TjaJ t _,Ufc-.Nl iw, i^y, |^5U 

OUjLJLI £* JLcJi,! tl»b*-L>-l jo J*^* jj£ I jw«J jUiu-Nl apL*» iUliT 1S|» 

JUcJ.1 Ol>-ts»- , y ii-»JI Jji-«. ji«-5Jj jLJe-»Nl 4w> lf-y t)li dflj Jpj 
jlJi* &j&\ J-»jJt J-^Jj . UJLi» J '&J& V^ c?f J »JP ,>M ^ f 

oJU cjis* U& * r^ **■■»* ti" J^j" oUl ci .Vj» j ^j** J J^^ 1 ^j 51 

&& jCc 4it «»l jJI j . 5JiS3l ciUlk^lL i j>«^l ji jUt ,>. JJNi ^"t jjSi 
. C«l!L< 4>» 5L»*«*J1 '(Jp Ji*xiJ U *lij (^JU: l^L* U>Ujl Uaulj* "Jj^i 

: Alii^T o*» *t^ r 1 ^ J 5 /j 3l ' J^'r 11 
tpl J*'j^ Ul . U ^ c tf J SjJjll J-ljJI *-«i=^ J^iJI U* J Lvijp 

JUoJ^I A& j* (.j-U^I J^UJli t JUixJLI ol>-L»-N il*JI Jjl-*. j^i - ^ 
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^ } Ji\ a;U & tui J~»i Ot il*JI d^-1 o&N *J» i *-r-t* J 5 ^! V^*V' 

,bf JUbJil ob»-U>-»j Jix> jLJx-.NI *w> CJIT ut *iu>- lib-* 
. jLix-Nl J&J d^JI ^5b- J jSjJ 0> u & Jll J-ljJI uk u* ^ ' d^ 
\K" t, <_Jlj»- ^ *Jp tsj& L jJp J5 U*" tf* ' UvH j'-Js-'iH olT \J& 

^ ^ l>* ^ jrutu t^oii ^>Jii . j*at g^ <> J^i ji^-i ii j 

J*ii> Lit 01S" lc jj JL_*JI tfab-t ^ Syringomyelia £&JI <Ji^ 

U>J lil Ut . £&JI J4& u^^ £jA* £j«l* J^! J^" ^ ^ V*"* 
t j>UJI <_>«& ,» JiTj^ll i*rJ*#Ss$ £Aj&& £/^-* ^ J 1 ^ ^ l 

f ( aJUI oci^M f lJi^-l) c /wJtfll tt>. ^tfl v^'j ' <W b . u^ 

^ 4iT dHiJlcivit .Uj&l j&.'SJ *.^^«!**» c y «^»»Ji»^> ei *0K VLj 

•Lsji guji 04^1 Jiaui ^vi ^i>. jl* ^u ji-c-i ^i*j ■ t 1 ^! 
uj ^ oijLix-.Ni ^ J&Ji ii» ^ tit 15" . v-^J 1 ! *^u:» • j«Ui. j 

J^d it J*iil ^ j . oUiknall on iffl JCB5U- jt i^.tp OB5U O^UJ ot 
J fliJjNl IJA jt Ni t 4JiWIOljLJx-.Nl ol» Cf^J V^ '^Jl-I V 3 ^ 
J&J ^JT ltj»JU LfliU! o^»tB Ot j^C J^ S^*j Vji U SaU ^Ux-N» 

. jLix-.Nl 

YiY 
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i>T JL* «jTdUi Jl Ot^T . Jkll J*iill J J-H«db £>*jH IJl* JjUK Jp^-, 
jr^S Jp Sjili l«l*f iijaj. c4Ja;l_plj i^^AI l^li^U j t 4JL. *1&JI & OjSJ 
^l* *5-jj «JpUJ OT jyJJ . Aj^Jl^-Nl apU« J C^l JjiJl ijl^l SJpL-*' 

U^l Jjbj i. j^SI c-UJk^ll ^jJL •>; C-iL i.Wl tl^Jl oil* *l^] J 

^j^jJlI JlsM ijvii &MI i?-!>lv» j jUiu.'bll j&u j^ J& ^ajjij — i 

1 «, Tj-T c Ja-jdl J t 0j& at l(J ^UoJl »b$ ^ t a«*. v>i^. ttWf' 
<M* c»T c Jlill J-u. Jp j^Wl ^ j* ajj o3 . t5^T Vj^^. c/tfl* J. 

jleil Jp >^fl j^^j . tsj^i\ oVUb X^UIl oljUix-'ill ^' &U* 

OlftUMj i^.UJI oliiUM dt jp !>Ui 10* . Jl*M la* J j^JaU oUlW 

J 4Pjl» £& (.5011 *bty Jjx-v. J mJUjL: j ui-t^jll OLL» jJjj _ o 

V-» y« ^-^ ^ -** ' (^ ^^^ ^ i -^' :L-, -> J,, *>'>^ 6ft^» u" 
OiT bi VI t UjJ Ji"Vl Jp j<« jJUi ;LJ jupj t jL-eu-Vi liA <JIp *IpJIx-.» 

*> — »^» 0* i-^P ^jkJI ] BIOPSY jJk^il Jl^c-I ijui^il 4-.U. ^ 

. ju jii ^ *_>>-vi iju ^yi ju^ u iiuii J ij j ur [ v^i ^aji ^i^ 
^ \ **l « ^>Jj^ **> *^ulJ»* ^^ o^ j.ii ^ *ij*-i tj^v iiiar 
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oUJk^ail ^ aJI^Ij olT lii L. Jlill J;*- Jp j^ vL-*- < 4i f UN *^ku-» M U, 

- V 

4JLijJ| Ol>JUiv*il Jp J^SJ fUfcll AiJ CJlTj i v^V 1 *!-tUj uu " J** 
: Jp <-i»>5 i?*J\J*Jy\ i-ej 0]* c J**iJI U* j j>-T 



. p-Ur^L.!>U « iljiAl i) J>-UM £**- jSi Jp 4jjj# (_>-) 



Y'tt 
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»b J ^1 j j£&> jtjj ^i . f Ikil *b? <> >0i V jit t (ro) j£i j 
4»jJL JLyai ] *»ij jJuiScdl J£S"I (^JL* (J SyjLl -U-oJjl J^lj»JI jj* J^. j£» 

«i" J' ' t/'J^'J^ CSj^l «Ji^jJ V«^Ui UH OUJiavx» OjilSli 4J J****; 

oJi* Jt. J Uii d^»Jl Jj^. Jpj . LIT 5*1^ Jjli J^ J ^^sJLI j\ 
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a* jwdl J il>Nl J> jli»N\ HJl\ J ^*dl ^Lutt V^ 31 £Jt=B o*j 
<iluC (3^. SJ*j -C-*, ?yj>y tf- jj^ll J£>-l dilJj >**sij . ilt^ll oIp^jLI 

Pulmonary tuberculosis i£j»jJl J-JL,jvL£50.l J*-ll$jL^df SO^I^U^jllSJU-l 
iJliJ JS"\ JliSj . Tuberculosis of the lung Zj\ J«j ^>-T \yu/*i \^ 
(5b jl sdlk^aU li* ^j-^ij i-J-fji o\ Metharbital JtjjllL* jliJJ <j-xc 
*U*\ IfiTj ) Endiemal jl Gemonil jt Methylphenobarbital aJImIjJU ■y 
Jpa*^J^ JJl JkJI J i»JI Jj^* J* ^rf, 4it OS] £*>lj!l j^j . ( *iJ4 

Ujj . oUii^i JT ^" j* *V> Sju* -y jtIxIi jut ^ V <ut if 
. Oil jll oljUl 3U- J If* i)j*l Siyil oU£j U 1 ; «l£^l «^j& 
( 4;JL»-£JI aljlU ivl^l ) OL^-ll i^i tf. jwdl JlSlI Jj.- J*> -jOl ji 

blood levels 
serum levels 
blood concentration 
serum concentration 
level of ... in the blood 
level of ... in the serum 
concentration of ... in the blood 
levels in the blood 

<y \}.±i£ «1~- c Cliil jll J i^>dl So-ill iill UuJjl w>Jltj)l .JM ^j 

U» Jt. jJLt j& j . f Ikll J &U. oUJkyw ti* a^-ljJt £j*»jLI CJ&f 
_ *JI SJU-VI f 1 « J-^l Ttlk^l J i l^-il Jil-Ul 4?-l jU>-l aJUUj i^dV 
£*Jl ^JUoJlI «>J j&r Jl «liM JSlJLft ^ _ J-u*-l US' jl >;T U& 

Y*1 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jjpj . a j*p JJ -CP ljis>w <L)I flkJI ^ ( y.Xjs^X\ *-JUJ J*I^ t£JJ! «JUavAl j* 
OUJkvall 6l> t ojf- fr tpj*£ ./Sal j\**sll y> (( OUiljXl J j^>«dl » Ol •y ^j!l 

x«i jli Jius^i ^ Uj jj; >j*> Jp mi j^iir^l t oi ^^ii ^ >di j^ 

. . Lt t»ii y 

iiLl/w J«^a9li JZo- JSj . JbJl5>«ll (JJ tJs.il JL» -tJ» Tclkyall yUdJj . Oli.il jll 
' (IjjLij Jil* i/>»Ajl jJp OU .jLJLf P-l>- j»*»1 Jaij <Glt>Lj jl *_jv» (|p l h>*^y 

»"y> l$Lxu> AT c C»li;>1jli oL&U . . Mandersloot et al."(1970) aSMjj 
iijiX\ JUS «lAIi' Jo J&'lj . '^S iJUU. Jp Ulfe. Ul>t Js* alJUit o>Jjll 
t i.j*JI ^JWl *j* UjUpL HjiX\ Ji Jadl a £j: *Jl £wMjll ^ . i.jxJIj 
iLfljit JLS^LjJI ^Ij^I Jp i'yt^l jjSb d,ts' Jll i'Ullj t «-rf? o-^JIj 

•Lftt J.UJ j . i.^11 yijdl ^LtUijJI jlfSl cJjll j^JS J J jUir UjuJLI jfttjU 
^ J*Uu Jjll ii_JJI ^j-ij t ObjdLl j* l|Uf li jJp Uj t oi* Oliiljll 
OUlk^ll J* OVUVI JUS f OUlk^ll Jb-t Jp jL&^l *«• *V- e Olbl jll 

3al" jll oljKJI Jp aJNoU oUal > oLit ^lk^l J^s-I til ^j . tf^ 

.^ U Silpj t J*, iilytl j ttiJ 5T JJX\ o\jKJI ^ ti! 5JL5LI £AI j^* j 
MERCURY A j3a* iu^aJli . u^j* uy lA*i~l JU? jt- Ub^oJl^ U «^jj «Hli 

N ijjk-1 L^iJi Jp aNO» ^1 JwC-o^ »Jkvail IJU b\ Jp JJJ ( j^U ) 

J S^\»j . j^T J*s* ^iw i^t jt S jU- jt Oa** jt •-j-TjS' Jp <JYji8 
IU »* jJdl o\J^JI Ok js*N ■> ^Ualjll oLitj c>3l^I ^jrtflj oUiljai 

OlPjy0jL| /^*af J UI^mSlI .OlPj^jll C iW SJu2ll WJI «--ij^j c ^t* iaJbiil^ 

Y4V 
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tSj^Al tf- i J*» JSCij j^d\ Jala*! (13&- J Of-LJ dUJO ^j . Ut SjiUsLl 

Ol>JkM>ll 0« J^ 1 ^ 1 o^" &M J <£*^ tfj»#l Ve'j 51 «-*l-^l u"J 
Jp o^i» * J*^ 1 ^^ °M^ *' M J?*? lM a* V^ 3 5 j^ 1 V*^ :iL ^ll 
tSytll J J^Wi £&I o* ^ *'j^l dl&. S-^ 1 u" ^A ^ < ^ J=V 
Jp dMuM Jwa-J of <j&:. JJIoUJk^ll ^>- ^Jtf d\ Up olT bl J»-^l 

y-Ji 4*^* jj^ vlv>%JI (Jji—^ jj^j »i«*>- ' l*» ^j^JI If"**?? ^U«sl1 CjUJkvall 
S^Ip V'ii iilll *U, j^A U li|^ . \^yr^. Jl ^WWl £**- j^ts^ jUaSft 
£jJL ^jJJUI ii^c- aJU* j£i J t-y. u ,iJI l^i*^ iUaJLIc^Uik-jil U* «^f U 
J**c-I J» j . v>' ^l<j.~3 uii 5T>ill iJ^ 1 ^l*^ 1 J* tit La&& Ifli IT 
Jp al^al) 4^kJI 0«}U, Uj^\ £*\£ki\ ^>Jk^. Gardin (1965) dijUj- 
(. Vb'Ji^ljS JJI Ai^Ul ^ j jjAsft aJ^I i»!>U)tt . OUtrtJI j* um^I oi> 
^kJI a^UI Ul . JuU^ OaIm> f jj-JUuj f js>istt oUlkyJll Up Ali.^11 ess 
0j£, ot fj?*jSyi J^» ' lf^»w «J»»I •>» J ^1 J-J^aJV c Sjjiiu S£Ap ^ 

: J; \c) SJLiLl 4*11 iL-aJjJl otflbyt ^^JJb j& j 

^^j «r^ iJl &*k u ' tA*"*^ tfJ 2 *^ o" -^j^ 1 jk"* ^^ - ^ 
(«1^JI) oU-yil Jb-^. J j ( tV^cl* ) ^5Uj11 aIs-^. J tfJJS^ « oUj^jli 

. Oil jJM »>J y^ll (WJ) 
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OUjJavall g*><Z> dJBJj i ( j»U!l ) £*l jH yL>J\ OLLf *lj>-l jj-oJ - Y 

oUJLL^il 3 JL» jj, oli^Utl CJlTl ^ t U ii>, tJVi ^11 l,^^ UrfAl 

: >&1 

a.uJ-1 ^1 «jji i ouivsdl Jala*. JtSCil j* j£i ^t jl 4 JjUj^jII ^jc j icli 
U >j t ySlHi *-J^jo oUlll ^ J^i.jjp jloj U S^Ip oU^JlI f-Urjl^ 
J ! > J* ;i^' i5**JiJI j&ilj oUjUl £t»-JU >SC jg, k£feM j^ <fJUI> 

. (*) Roget 4j>-^ j >£. 

u^k <JMj •> V 1 ^ V-A 1 -^>WU**atl; «•>>** icli jp S -,Lp t«Ui j&Jllj 
Otj jjt" IT * olfel^U j iJ>JI iiUI oJi* Ji£j . £«JI j ouiScJI J U^cu-I 
l,^ ilyaill OUJlkv»il ^f jp ^Ui . J*, iul^l jtliiJ aT^JLU o|j&Jl 
C^JdJ • (t ') J^A J Sjl^ >£• J^-14 itLJt lit j JtU U-Ut^ . U. ^ybJl 

v.j* j^~" J?> oydii . i^ ^-jv «•>, >£j i^jjJi .jsjibjii jnu iju 

t GRAIN u.jJ-1 ^JWJll -o VO; J*<~> 61 j 0,^ *;T V J< CEREALS iWUII 

iit^ij^y aO'-sii oU£ji ut . i^uai ou^i ^ j^ai ^^ dU :J 

<JUdl oU<Jl» t jci>i tlY> ^^Jl l^ iJUdll ojjKJI ^ Ja,JI St 
io^J*^ oUlkvail s JfU j zj p^Jl < _ r JjL| «^U ijuc J^ii ^^iJI 1^,^ 
ojJ-l ^A\ ^y m (t .) jCt J ^ r y> IT j . « j^-^i oUlk^JLi • 9 



^iU" ^j»i -^ OIT Ic jj £ JULl *Uc j^Jl dil j3l J. ijUII .^-1 Jil .Ju u>j« (.) 



Y£5 
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Jp Jjj <JJI 0UIUJ1I j* j i <*\jA d i ^jAI^-^JI J 5/U «* Jjr jpl 
^LUJIT . ^ ^1 3!** aJ^ t^JiJI J&JI «3^ >T j£i> ^jlTife 

jU^I J vl^l Jyu*j ota£ll ^ JT SjpU, dlli ab ^ 3 . .-^J-li J^J 

. j^I jjk^. ,\ ot omj at,, Jb^ \ aji < ^jt ^Jk^ \ at oiid ,\ air isi 
<ji ju .J ^ji atj joN j aji c j j**>i ^ tst c j Ji j-* v atf* &b 



J5WI : J Jwc~> oj-W 
^Ikil ***>-» 

Yo. 
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X.a^MI ) J-UL1 : J J-xuJ 
Plants (botany) cAJ\ 



u **l\ l^ *UAl *JjU £JLU dj> dyi Ot >CJU j£c 4i>ll aJ^j 
^^1 ^ftUL. bssj . L.U JUL- tf ^,4 cj^j^ £\^i . oU>U g^-jL-l 

ouik,*ii ju s^u c jrti j* jijj ^ ^ j t -^ v 4.-T vi t jjisjW t5^-V 

Jl t ^ Ikll j ^1»JI a^ « ^3 jj of 5>liiJI A JLL j-x^ . (J# iJI 1^**, Ui£jl 
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t>* >^j" (J* l^*" "■ ^^^^1 •*** J*" J*^ If* ^ jt * vi-»Jl Jjl»» ^OJb- 

,y> d^«J jSO: Aii» c 4i4lij <^p aJU-aI jp giUl JiUl o^ i£ L JWJlll 

f* - 
JAM 

tiiiTii.V 1 
jp J^l t^JUl JiUl Jl» tft > ^ jlUt £j^>l ji>fcW li* J.M ^.? 

i«ir j^j ^ij jiUij jiai oujkjii oil f>j t ouju jsijdi. iu ^4) 

iLjll oli!>UI JL>- Jll. j* U"i^ . «sr jLII iL»JI J IjiL. NUtfl ^r«JI V^ 
Ji cot Jli oWLLvall t)j& 0i>- *mU<^ t$JM >J»»ji' j»j • vi>U*lk,oil jw 
oJjjj ^JUI j£ill ■j* iJ»Jbyi z^-T JS^ j^Jl If^ *^^ AiS^l ^Ir^ 

at j^c jji M,jii jt 4vL.uii ou^u« iu'^i ^uji i> j as*t «ja^ 

J.J . iJ^U JUrtll ^JLl f lkJ\ J « s^jJl i tft 4 iLU ^ jjBj ^s-^l 
Oabjl US' UJjII <Jui5i j ^Lxuil oUiI*viil ^Op alj ^ 4 ^IJT 

>« cjir a j . ouik^ii ui. *•• jki o\»*5Uij si-jjn jjij^i ijjb- &%>.\ 

YoY 
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i^l Vu;i >Ji i,^- iUdi cuikjii J*^ iijli jjijdi v^" JbU 

J^jJ *y (,-> ^^J) It^w *Udl jip oUlkoll U . »Ju££d» 51>-^ J t** 

oUlk^U ^*JL 4^* JjJ ^j" Wt*** "J* J 1 .'■** fi-> - U*-^ cr^i 
| ^ ,y^ii WT.L-ajjt tfJH Jldl j j& U£*j . >J» tr~rf <U=U 

Jl£iT ^ j£i Jfcc-l, oWkUl uy. «• >l H^ 1 V* u^- • ijU ^ ■ V 
^* i ^aJljH "il i JiJJI ol J* iJWaU ^jdl ol> Ji\ JlSCiT o»T JJ^-t 

l)T c j>-Txlk*3l ,^j» A—**^" £»l»Jl***ll Jb-I J^O»l t?l i *^-j^ ify'-fi 

J* Jl 1 Ji^i . ijiuJJI Aill U.1#l ^j^JI C^ Ifti ^. J» >;JI dBS j U; 

PLANT iJ<i . tf>.T O^ V-Uc J^c-J ^ dJJaT ^^ N t l^Tli Jl>. 
t Jlill J^- Jf[OLi J*c U^c-I jp >U* ^w»- jl J*«- ^: J*xuJj } 

j steel t ^ c ikv4i£j r i*Ji^i t 33j t i^.u,ijr Oj&oT^ 
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tf^Jj Plant ^Jkvall JUrfl ^ £Jb OJi jHJjJI ^o ^.^ <Ju£& . J 

ou&j tI ^*j . ijuji i-jijii j diur c«j bjiaj i,i.u!i ou^ui ^ i j^ 

(.) . .g\Ji Silk. Jrtl jA t5 XJ» ^jH \^. 

: gUp jL-Vl fUti »bt J XftBI Jt 
*fj j-p-I Jp so^l &JU 4*-U^I oUkAl ^ji j^Jll j^ dlT Uj 
!r*^ j6» jt •/■*!?• *^s^ U vlrf J <±<U4 it ^c tsAJl jAdl -bu't j JiJu 

. jjall jbJbJI jj &JUI jli»l Ji S^IJI jiiJI ol/U- \ 

• Ul** jl-oiu-V d)UJJkvall < . . >• ji Jjklsf ji 
^^vaijl jl JJUll JbJbdl Jj jl&Nl Oj^ OT SJU51I *i*um Ji; J £& j 

- ja £^j ur u;T « JbLl Jjl- Jp-c -UijSl tip . doJl *i^i i,. ^ oT ^ 
UJJ c^OJI f UfcH OUT ot ^Jb* lib < >*" V^ J&jJAl *Ui» ou>U 

OfaU-feJU J ^ UJi CULTRAMIC310FICHE JJ*L| -\l> A \ Jp J^uSj hJJ 



e -U!l ^^ill ^*UL. Jp »Uill j'JLJj ^1 i.^^ 5>5JI .JU J oJjll US" j, (,) 



Yot 
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Ua £*£ £*JI>-j oTjOij JUVj MICROFIOHE j^jJL* £»/i\ jJks-U 

£^» j)Ll U &&■ V i^jL-ll jfljjll >*. 0j& Ot j£c sL?- t i<k&£+ 

. .MJCROFORMSiJJII Oly^JLI ^* Ia~*2 JWxll oUlk*»ll J^t 
♦L«»JI 4^> ^L-j £>f j& isall J**>JI i5j=«* J SjJjll J*1jJI v*l ^ *SI jllj 

.»- j*-» j f SUt*. ^Uj-JL-l >• 4j%* ±1La <jlT liji . Jliir i^j f y*-\ Jp »»Jili 
■ ii\jp (}*■ LiiS"UJl»va« « • j \* • • j Y • • • (Jf(]pZ& <>.****» OUJ J^jcJT 

. Slender delta wings XLS Jl i jblall 

SLENDER DELTA &!l iw-j.ajj If^j^W^Jllj* lMS'Uj ^ JiT 

* • • • Jp J^ ^ all v plkll J jJUjII ^ oaSj \^>-j WINGS 

* «-»i V-'lij 3 * <j* jh^ 1 J* 5 J aai M ^ V aS <;l» c iwi JzT jJk^* 
J U . DELTA WINGS >fo <siJl l^,j C4 UUoV Uj>,it U j* 
j£c JW OUlWdl j^t j> 0j£ Uj WINGS ^JWJlI 0J» >■ ^UaJt 

<&L ty US J\ ^Uall ^^.^l ^i^. J^ | r itj jL^-L f ai; ^ 

IT * ti-iSili J <* \jj* IT vl>JI i^-Jljl-l J 3a, ^^11 ^ ^ ot 

V-5UJI ob-ji Jpt U ^ it j^r i^jLH -jiBjUl i^J\ ^^1 ^ 

U . ^Uj^J JjC Js^ ^i^JU i„u:i jj^Ji 4>J 0l ^ t jUJx-.!jU a>*IL 

,^Ol ^ ^ t ^LSii^ Jjf cUir ley £*JI iaV- 4>Ull *lpa=jyi a«J 

Jjp- SJji. oUjU Jp J^xiJ J!l jsB^I j>. ba* >i>.| aS <jj<. oi ^tkJT 

■ « 

Yoa 
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& p Jl>JL t Jtti jju. jp t Cll j* . tfijl ijbUl fc*>$| ^^ 
jp j***' of t ajj»dl 4>-j Jp c ttijl ijUJaJl i^ij.^11 J^UJT ^1 jiUjli 

5>c>-j/L J^J ot LUj 4 ZJl, iii^l ijtjall £>«;».ty joju; «^kuJ V j*** 
J UlUiil J!l iiUVI iJ-Ull jjBjB ^w ^jLJ viJlJUj t J*2 ijUall 
V^l ^ JWjW (>« •*«* J«>" U OjSO U j tiji "dlb" >jj . \ f IfcJI J C->JI 

. i 4*Sf<ill » JL.UI feiil CJ- £*J) U>*, 

^Ud T>j j t J5JSJI la,. ^- f Ikll Jl j v ^ Ikll Jl | f Ikll ^ UUcll J j 
U iale b'i» t jjBjII Citi &>■ j JbijI ^ -Lli L.^ S jj*sll okiJl 0V5-.J iap 
J ^as-Vl ^j^j: ^LiijSlI Ji &» & lc c il^ JT j JJIJ^I ^ 4, >« cjJbf 

JJI dll; ^ JpT iLUI jnfjM -/Uijf aja^dl ^j Jp yjjl ijbljll 

Jp UjjJb J^AJ otj JbV JIlj c i ^bJaJI **:>3l i.j-jll itfll 'yp J-siJ 

. Jwi i^>-^l, i.^-^1 ifcill yp J^iJ Jll ill; j, Jpt iLUl ,311'jH ^.^r 



r»\ 
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CJIT U j ) « ijUljJI g 



t 






i,bJ4Mfc**$l 






* 



<**»jll 



•IpJ&»I 



^u-jL-vi fit; *bt j* u.h.a^ji & <J ^«^ i-m. jotr (i ^ j£a 

isJK 4iibll jJUjll Obi ^«>- J*Ui7 UO t SO; ^j^ jll tfj^lj c>ydl J* 
w. Aiy JU UM Vi . f UiJI *bl J jJi»Jl UJ Jblb C*i-jl US' t dUJU 
j* 4Ju£ U iLJ oli t SJb ijlUl JJUjJI iii JjJbA Jp SjJUdl J5U j^ jJUdl 

Olli <£«*~ c jj^g^tidl j* ivite«l« i»-ji Jp Am) jJp JU2m OliS - 

iilUl «Jui&ll &J oii t I jUj ji"l SjUi j . ^ j»Tt flkJl UiJb£ Jll jsUjW 
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^1 /»5l^llj . If-** iSJjII OlplT <0 /CL«jB tsJUl jj^yaidl t5jl-^ jj-J^ JiJl o4A 
iliJ iiill oJL* Ji. l# T>* f tfl jj^-^il Jl jliiNI ^ c 1,^1* SJUill ftllt 

Medical Subject iJall oIpj^I ^j^j* . ol»Jk*all oJu> £* o>^- 
c Jlill J^u- Jp V-y 511 ^ V^ 1 ty**** (i 11 Headings (MeSH ^ ) 
oUikvail iJp j* ^sSo J*t jJp y>j c UJi2-A« >Y * * • Jl>>- J*- J*s£J 

JuL AiT dJLiNj . ,yu*£ ,y Ailll Up 0j£ «jt Ju^ U i<;X. *j£ iJ^ jly 
^ ^JiJl <JU!l pI^-1 JA& o^^JI <y SJlT i-ji Jp 6j& o? SJil «uA 
jj.a^^cil tjj^. o j\i; dJlli ^* j . * ^X M JJ»£ t^jx-w Jp £o*JI OOP 
• liji-C. 4-Pj^jU ONUM ^ JirfS £->■ t ouiScil ft! J ^ V g-lb* J- 
iaJ Nl gja* N a* vj^ 1 ^ ^r^ 1 W*^" J 11 ^ • U j^ J*«=i ^ Ji^* 

IT . ^Ul ^UJI oli ftUlLoUlk,«n & Ja^ joJ 'ill ^b* V ai oUJbjB 

t U<au*u£ ^S"l tc^sOj ^^ l$lj-ku_j ftli Sj*S«M iw>-l Jll ijjj*> U»jT dHi j^o 

>T"T oljUi^.1 ^ flkdl ^-ai Uj Ivaw*^ Js"t is j£» ^li| ^ j^i 11 S^U* 
JC>1 -iBI JK*T > J5Ji Jp iV«U flbJl Sjbi ^ uJjUil (jeCv* d 

ti-ij • ^» J j^*-" j* 1 ^ £il ->4 J^ Sjjuai j^jj o^s jlJ c Jjtai ,y 

t>-<* J^^i *^ k J*-? ' Si J^' -W-»^ ^^ i5^ j^ j*xJLI j^-iii ■>• Ipj»" dili 
p-^Jilj » isjA Sjt?j « lJ.^1' ^j-AIj » Sjt «-J» j*i ^^* f-V Hulroe ^lU 



YoA 
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t i-^loOvaJjp Hulme (1911) il* Aii» ^aJI Ull f yaX t j . « Jljjil 

*y?} Jp JJjJl j\y U ISI ( \f-y~A ) OJ ju U AJ T^ai jJWil 01 Jp 4l>Ujj 

ol Jjilb t >&l, ^UH <JJ^I J*id tail Jlf Jiic j! <j& j . i£j£i £&1 

. ^U-^-Vl ^ly^f iU^JI v Ur U-U» by<J V a* Jllj t j^l oUI 
i jbo^l <_JIp J -u**; ■y JaUJI OllT 0[j *l* t-U. dlb Jp ^stj 

t-jV J^ ' a-lJ iill^j c ^yawaidl j^ (£yA\ la* Jp OUjLkJJ i2>lil» * U&J 

f# 4c\i ilopl ^,Ol ^ jlT Uy . oUjUl ^U-jl^ 3Uill SJL5LI oWII 
' ^'jj l»j jo U ilL* JjS^j 0t ( y>s m *l*-T l^lTj c «_j^$3l pI^iT j. oti. SOp 

>rt j* u ji uik^ j^tai v ,jw ^ jL-i ^if ^ ojjjiui air isi ^ _, 

^ £lk3l la* ^jl J^NI Jp j j/i ty 1 «DOGS <_>5\£!l j ,y U^ 

, JJall J-^iiJl la* Ji£ 4^11 

SOJU oUBI ^ap-l jlapl ^ JjUl J-i c iL»53l 4J U ^>\ j dili ^>,j 

J^J ■>- a* tX ^^Oi ^** oa *-> ' «^ljUiu-l ^ OjJUcJ.1 *.^j* aj »a3i 
• *J» J^J Wi 1 ^ ti Lancaster (1972) jL^J'blj Soergel (1974) 

o^T OiJ b i^U:i (*) J^aJI Ail Jl^l <j J^i^ ^jji cJj\ J i ootf 



,y> j«u Jll oUlk^l ap^ tjfc ( Lancaster, 1972 >;l ) Jj^all JiJ («) 
- a.a^ll*»-j Jp \^ jujV JIIjc ol jL^^li jt jwji J 3y - jn oIp^>| } jgfi\ 



Xo\ 
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^ Sj^ill UU-I ty U . ^xJI lil bo j j& *lpJtu-l *U*4 Jp J**£ N V* 

. jJ^JIj *IpJ^I J* JT J *lk4 Jp J**i <3,~i L, i*»l£l J^» & 

Perceptual ^1 illj^l J£H ^1> ^i^ Ji c JlsLl J^ Jp U>J ISJi 
Ljyjc A»Jb Sj&ll aOr. cJuycJI ^k-J M &t ^Jb- U^l j 4 completion 
*UCl y^j VISION ijjJI Oic^J^ 1 u- V* 1 -? 7 ( J^- b . W^ 7 
J^jJI &J J jl^l IJU J^ aJU-I *JU J Up Oi^. *' u < ILLUSIONS 

i.^ji.1 iSaJI gW^lTjbi vl^Jl li*J JJ*cH J*U«fcTjp J^ dJIijj i l<>" 
visual illusions ^*JI £JU>- fci ^ j c pUW jftllic ^^-.jll WMj 5jjjJb 

CijJl 0-4J J bjt^l . ^1 iilj^l J£"> j*l>. **»£! ^ ^ J- cr jT 
OiiiSCJ Ji& Jj>-uJI <Jd C& T>J *UJtu-Nl J .U*4 Jp J**£ t)T j&N 
Jl d^JI Jji-v JLAjf l^t If c £^j-J! ^jU J ^»>NI o=^* (> •->•** 

0* >jM i> ' *>. ^^ J^' ^ ti s -^ i51 Ju °l ^ ^J i**^ 1 ^'J 1 ^ 1 
Jp 6j5j lj»^. gJlxJI oi» t iW ^IkJI cJU-ij ^jA 1 <J J to ^^^ ^^ ^ 

V\>l jy t J&i N ^»l Ot Ml c ^J-J iiljiMl Jtri j»»jU djbS 3JU- 






xn< 
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. JjsMJI 4il J jt SJUoLt 

. oUlk^il 

al>Vl f U.M Jl >"Sf! ^^iaJt ^-jj ^ c ^U- j, O^ii^ll *kU L. Ji l^ 
y* u* >*** V^ 1 fcV-* 11 J^ ^ v ^ 1 ^J 1 "* ^j*. ^ ^ ) 

■ ( Af'j" *l**£"t e*** 1 ^ *«j5U' OUlkyail J*»Ijj ***>- 

i*JI J_^* i# f>J Ai\ <1^ c 4JU1 jj* *lk4 iu* U siU - i 
obJk^l jJljj cfjSzte ^j^sl >** <# £^LI ^ .juT eij* V 

jJjJI jJUl ilol jp if Ul jjfcjl .lk4 ut f U&jl 4>u:i djwll &J J 
«# laAj . £^jll J* 5aj* Wlj *JVj JjbY saJJll oUlk^ll at J*i 
#1*4 Jk. t/ u*a±dl ^Ucil & *4 bJI *l*o^|| *U*4 ^*w*J £>T ^l^lt ^ 

< UJTU^lt If t l/ iJl l^j oUlk^LI ^j iiijllj a^.UJI ol»!iUlj 
Y1^ 
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^ . jjuail IJU ^ if Ul s^iyJI oN£>-l ^ JxlJ — ^b. j jail ol^i>j 

0_,& a* l^t tf ±)\ Jp oltlJjNI oJLa o- ls^ 1 ^^ ^ ^1 * &J^ 
ii^l iJuUcll aIl.^1 ijaj . U~JI i-j^l J ^a£ U T-pU l^V^" u * 5 * 
Venetian blind iJaJl^fbJIj blind VenetianJiui-xJl J aJljjvj j^tUAVU-l 

Jl*»jl -jSo: J$i c OUjJUll «Jla Ji. ^ iL>wj ^ %i dlL* OlT e)t diJs* 
? SJaJl jJUJI Jjp- oUjk. Jp tvit J*sii 6t Aix-j byyi tSJJl OlilJI 
J_je ( ilit>-yM aVj* J t tfj«v*5l ,y U j£j Jb- t^l (ii» < tA*» «iU=- I^Ij 

jiai Ut. jiiit la* oir if jj ? uaji jSfcJb jUi Lf 4jaji ol j>£c <>=i u 

aJ Aji t£Jill tSLJI cj^Ji 5JUJI uiiljll Ji . J^UUI \s^\ UJ ^ji Alt ^1 

»-*Jjjj-'j I M h «jU« Jit. J JU-I _^ \T t o> />. N\>-l J^T cdjt-idl 
^-jl-l Jlf J cSj&H g-fcNI ^ tpllii tf dflU* U/j . tiT •Uajjt tfJII 
jt a^l t/j^l *rjt oN\^l > Jil> J^ **\>l f.y Ji v^UjUt 

jl^I^. >«^t J A>i^-Ll S jcUl OiUt aii . }W 4T13I JiJI ^ fit; ^T J W 

^-jl-^i f Ik; Sji^i j^Jii ^ a;! t jtrl jt sjl>«~j OjJii ^ JJ»j ouui 

U" Ait ^ !>Ui la* . ^SIjJI J ti^Nl > JJ^ ^ Oja, ji ^1 j- jai J»t 
JJUjJI J^il oJlScI £s Lancaster (1968d) aT^U. (^a>.i jj JL-SjV C« 

J U-Ull ^ jJUjII ^ JJB aap L_af \Ay t5>" 6t 4 jVjalli aJUJ ouIlScH 

Y1Y 
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JJJ i v-Ull oUJI Ji &HI j^l^i »U-*5U ^Jbil J^sM jaUl Ut 
oUJWl. ^ 4J| r-b^ of £* m L. J& 4*^ £*JI Jjl~- SX21I SJJI UpU 61 

oT jtii j^ Jp l* JSi bii . V-^j 11 ^'^J^ 1 <>«. ti <> u ^ *'j^V 

FAILURE il^ljJkvail ^ci-S&loW JlSCiT^ j*T J&A tf 1 jt >&l Ji 
*r^ u . f!-^ d* J JC f J i a! ^ J^^ CjUIUa* Ji «^_>«i c)l 4>c*i ^ •*** ^ °i* 
aajS f t ^ RUPTURE CaeJlj FRACTURE jiilJir c al^VI ,y 

JuLdU-K. STRESS RUPTURE JmmoJIj C-afcllj BRITTLE FRACTURE 

OLTJlI alffl J U- dj& dt j£r JJI ^9jjii\ Jp Jjtf J3l oUlk^lir 

oLilljSTRESS iai*ill j FATIGUE J!>\£JI_, CORROSION JSliJ IT 4JJUU 

HYDROGEN EMBRnTLJIMENT^jjJb^tSiASiUJiJ^ljSTABIIJTy 

u &£\ <l*j\ jjUjtfi of ^.N v> <^d* ^ **' u^" t u -» ■'J**-* 

*l j>-V oUJk^. ja <Ji ^-bt U jj^w Jalf ji»l^ ^ j*i ^ c SU^U* j» ^bi 

Jp d^JI CjU* <j> j^JkJl 3JUW •l^i JASC U SiJb* 0j& Ot— Y 
■ cJujLI JjijJI o^JL. Ji*. L_^>d olT J^Jtj j^l Jaujjt l^i J, ot — V" 

Yir 
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J ^*dl t il^Jlj «Jui&ll J jl>Vl fSj^s £lij^l Jp Jww «jl - t 



ym 
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if &Ub J^ U J-I^l «a* u< i M j . oUUI JL^y: lili^j Jyrf oJIa SkUll 

^1 OW>f]j *-U~J J**S J.ljP >NI «>Jlj c J.UI J*ull J U^it 

: X.U" Os? ji* 2 * 
. uSjII -J jfcB tsaJI gj*» JU ^* U - > 

Yn« 
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.iiJbyt oUjU* jS"lj* a*J* J iUafc t3ji» <j**^: ' i-wdl oU^ii»j(itJjV Lc j 

Oj>tC t tJtlSLU 1^1 jyb J3l aJLj-JiI ,J» <J<u£&}I aJ/ 1 J i*»-j3l Xb-yj 
,y> J!si OUJWll est <■ ijuiScll J l(lJai; ^jwo ^Jl £yj> jll c_Jlj>- .>.!*£ t)T 

4JU-J1I oi* J»j . SJlJiLI OUHl t5J>-i» i*»U^ OUJlav»il Ji fJ>j*>J>\ J^»«=M 

^»u Ifll i*l)i £* J* ill j . iLJjII f\y^y /*■• ijJ jI_> JSbll jy jJ» J\y Ua*\ 

. * IkJI J 5LjcJ.I SaJLl kill «* i«]*AJ JU- ^-^* yly 

0s2» Ji t «JuiS<Jl Uf Ji 5j^L» bo j j& Jll £b» jl* 1 ?! *U*4 ~J2j 

* '• C&r*j 

. ouS&ll i-L- jp if Ul *Uw^lll - \ 

: t_>^A<dt 40 ^ if til *U*>^II _ Y 

. jL^II l^ 
: LJ^-M J jjt 

^Li* Jj*-tilj . JjaJLHi (JuS&!U i*»l£l i>Jl jv-Nl OtjIyiW Jkl J*"* 

. Ju* cA*yi>y> o- JjUXj ajj ilu ot t^ j^riiii . ^ikJi aj Ji \^>-jj 
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J J^ill tffj^. ^L&jl ^j, IJKaj . oIp^jII jjly j] olp^ijLI oOa 

cu^sis yr j^Jji ^^^ ^^i yr, . 5*i> »uji-i uj ou Ji <-y.<Jv 
J iSj&Ji £b^i ^ jijj iu^i jsj^i 4 jla ^5-jL.i ujisCl a^, J *> 

tfti jT Uyi Jajjj i_, D( > aJMjD 4JU«xJlI oUJlk^l j5j ^ U a j j £j*JjU 

jj^oli" UT, . * _ j j* oU-jvijll Jp avail 4JLwcJ.I iiiUlk^oLl cs>-! **>■ 

i^.*2*b; jplT c iJUi. J>-l^ J* diUjvJjll ^ juj* JjJLtf. Jj^jtJi ^ji^, 

gUL Squill j-kJj . dJJJU UJ olJUL UJjJI <.0A v*Jl, *k4t-VI cUlCi 

. fcili£l *Ipj^I olilCN t^orffl -0-1 jii iHi Li]» -t J^JiJl 
^UJjl J*& U S.sU> «jufi£il J J^l ^i^. ^tjffji jT ^ ij| Jpj . 

Jfljjll <y ttJj j£l ILJtfb c iljjj t)l U j£ lil LjT J^l c_aJI t dlUU «jU* 

c J^" J" ^ S ^ V- 5 J* 04^ ^' ^^jvijll ^ < f Ufcll IfJM* JH 

2UL» *>>«x ^i Jrf V 'JU'oUj^jll ^ IjcT OLiSO 61 dlU, j^c U!J» 

SaIp JflJjM .0* ^Ur jL-l dlli <> ^Jjij . i±\\ jJU^Jl J JcfT V 5JL.U 

■ If. *W^ oUjULI & Ji^J jOi J* ^1 J^ij V ol jUiu-N 4jl^u.l 

<> UlojjT jPIj CjIp^^ «- <> J^JJ Jll ttjjll ol VJbr- 1^ J5I lili 
bjLiT u)tj « iJljAI L^baJI ykl^Jl ,^0 c***i jiys & SjU'c <JlsLl J-u* 
«jLa>lj « jTi ijj a» "&a Pohlhausea o jjlA^j VJ^*"^ u^J « iC i*i U^bj 
^b • j*ljbll «>aa (^Jb-ij wiUIl i^LJ-l i^LJUjJI ^^ J j^jj y,\s 
&-j* J tiUs cJLi^ll 4TpT aS ^bjl ^jJL-^fl IJU ti\ UuT ^Jb- L^^l 
^jU^II 10* OlTj c VUll.iaLi^JI oUJkvail JI A*? j j ^ y}£\ JJkJI 
l^l^L-l jAj 4J-U jjiJ iUjJI oOa 0]i dBi Jpj '. 1 j i ^jll j* ^»yi J 
t5>CsJI ^teVl aJp J*iiJ U. JT ^U-JL-I JLiJLI AJ Jbjj t^JJI jL-5x-!AJ iU=-l 



Ynv 
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. SptJI ol^Luc-.'ill ,y la* d\f Ic jj c jjUji c-^L.! otfJLiJ JjbC jJUj <y 

f-lijjl ti| iyU-l oJU 4*JJL 41^1 (JaJL&II Jj**" t5j^«t flBjl JSjjj 

^iji « '^'j 7 J^ ^IT ^.j^ ' >-T jUJs-.l Ji lijlw li| l*t . *IpJi*»N1 v-» 

O'tflSLI *tfi JOjj V d^>- c AaJsj ii-fj «I> jjlAj; ^J*""^ «-J L " fl; (?^J ■ > j^..il 4J 

iSOboJlj Av»l>- apj^t vL»*J -j^L 4»1» ' dJIS ijj . aJx»J.I IJu <J^»l>-L>- , il 
«i» J Jj»JtJl t£ji«* pUijI c5^Ji •> . «^> jl-$l jS*i ^j^. ti^ iP' J^j" 

t .JuiScIl J I,. J*£ ^1 £j\fi-j*>J>\ iOP Jb jl US' Alt Ub> ikj-o 4iJe- 

jj^-j' v .m u* J** J& 1 ck- J* **» Vjj J 1 j * j * a *- v t ^ 

tp^' O* c£^ it*!*! tUst iiJjII ai* f^->-l J^l ,>* Oj^i i)l i J J * J 
t 3 _i tAvai. J j i :»--» !5lvai» \ l$t — Cj*J<>y \t* J? f* JP CAjUb^A jZ* 

oN£»l d|» t ikjl jit jjp 5 >=ll Ut&\ OUllavall ,y jJ« <^ jj^llj c fcJI 
. 3>U-l JUj IJ1 Jiljj J^ljll Ji^Jl jJ^oll ^jS— ti^ <->iJ^ 1 Jaj .J JI 

^jt^ii J jj*jtJi tfj^w. £i»ji oi jj^; j ^j«; t itibli «4a *^ Jpj 

, J u-uji ^j>« ^jii j» j i J&1 li ^ j t^j* <^* «Vj J*" ^^ 
*»X ^j- ^^^ J^ 1 *^ Ja -^ 1 - ^ «->•>» u* *i c^ 1 ^ o* ' ab - cT 

Y1A 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j>-T £j*ayt £f jU*iu-V iU>I**l L» £Ljj f*Ur jwl Jj jli ? jj^Us^Nl ite ti 
>( ^k SilA OjS\J <J»j-i iiUjJl oJL» Oji t «J»li£ll d^J ifJu L> 4iLJj *Uj- JLm\ \fj 

. ^UfjSJL; jUii-NI {j«*j> JjtB Otj juV ^ \J*i t ijlUl.^LfjII 
t^lJll lO* tJtSjfc Vj . OUjJUU fl»->->l f UaJ Sjbl ■y tJ^Ijl-Jll «Jio tSj'^i 

4*1 SJLjcJLI .Jui&JI &J ot J*J ot j^-i; L$ T^b; t «juiS3l SJ ^U**- Jp 
-u'Tj c flkll J J^j; Jll jjBjW U,tS Jll Vj^j 11 ^^ £ J* 1 ^ V 1 ^ 
c ^ IkJl 3J 0] jJlf jll «a* UjkB Jll oIp^jII j- £^.>« t^t Ju^-jj jOl ^ 
J^-iJl iSjr^ $ Jj. 5iUJVb 14* . J^*All *i?^« t^ji«* Jp Ji; dlli l)IT OJj 
<jj>- ^UaJI o jli[ -y> jjJ^i-JLl Jp i^iJ « a j^' «-J»J^I iJa*J **& V j*T IJU 
l^Jlf Jli-I _^j t Jj*JtiI j^all-Jb- **J_j IjJjU: t>t t^olji-Nl jl^Jll IJU i^JUadl 

. 'oU>dl i»i± I^Ip v_^f Jll oljUc-tVl ,y ^Hui\ aJUII ^L ol C&. 
ijuiij jSO: vi^- t iLfjII iLp^ Uay>* t)j^< t)t Jj-JtJI t5ji-l u^' i>*-> 
oLpjJI iJuiSj Jyc* (5ji-«. j^ IpUJjI J&\ dyP 6j~£. iLtlall -ui5ll jj jUeft 

UJ OjUs ot Jj*i)l i-LJ j^o: dJIif . Ia£»j t ^^t oVli. «Ju&& 
Dli c oVU-l t^T J* j . *a^M JIB j ^ ~ J!l i^oil V ^^11 oVU>JI 
<j .IpJIu-I j. ^L«i j£: ^i iUa oT jkt Jll J>.ljJI j»I ^* .Juilxdl Jj* 

. ^Ikll IJjk Jjii J ^*d Jll J*ljJI ^t jA 4*1)1 jya-vail jOio \,Li t Ol** f "" 

lo* J \jbf- •lu^T Ul Vi 15 j&JI ^b*Vl J J^cu-I ^U ^Jk^. « jwdl i j 



tn^ 
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SJIp irj'Aj CjIpjvJjII ^ j>jA£ ijp uJuiSslJ *l c Jj^itJl t£_jX~JC f-liJj!^ *>! 
JajCwJ J^jdkl (_JuS&)l Oli c c5^l 5jLw j . (j^a^d! t£JL« Sib j) A c 4»jJl J» 

aaJjII I4JUU7 JM ^UjvijLl «^ fO tsJ^ •JwjjjJ ^UWJLI tri >-Nl 
ejui&ll <upj> 01* t i jiJI «_AiWil o^mJ Jj*JtJI ?y^- ?•*>*• Jr* ^J' (i** 

»U ?yPj* (J^ SJ'iUlJ Iflp j^P V iliUUkya^ SJp.jI ?Jk*i* i»U^_ ^ 

If lyw^" J»T jJk^. J^c-I *U«^^I <>. (jlsH £jiU i^tfl d&rfll j^j 
til iS>$ l* •*!* ^ri* -^12-V 1 ^^^ ^t • f ^ ^ *i Cr* 5 ^ t/^-^ 1 ^^ 

OL^Ijl^l tfUb-l J ^JJavall tl^Jl Jji»* J**O-0 ) J-i^l J *Ua^t Jl U« 
ilc*JI JjS~* J**S~J ) ^UOS-Vl J *Ua>-t Ji U1j ( 4J-U0 jjP *ij j grj~£ 

\fl T>J ijiUl- jJBjII is-^-i -& til cS^Ji tt ' V-& 1 i^^wJI ciUlkail 

: Jbll _pJI j> J>^S« iil ouA^ 51 J 1 ** 1 til ^ l J 1 *U>Jc-^l *lt^tj 
*kW tfJW ^jJI t^jj^l ^^> cM^I : t^-^ 1 iJlS ^ L| J*^~ * 

. J.LSJI jjp «jui5^JI J ^ *uU; JuXj *!-* V^ 1 u* lJlJ ^ 1 
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j£c 4;t "ty . sjuiLi ^bVi Jjia>. j,^ ju J i*,y.j i outsell J j^UsJi 

. V-kU j** oUJkvall JVc-l jjL- J^i ol flkll *U*4 J o^U-l aJU Jit ji&l 

jfUjII <yi>«i Jp ^jkj U feU dUS «# T>J *ljr°i l^iiT j£j: V 4JU J»L>dl 

: uiA<JI J aljfclfl 
jL^-VI Icjj t il^f-j 4ikOL ^-xc t^JiJI ^L c— J .JaJ^cll ^pjIj 

i*. < £|*->-vi fik mJu«j j*ai -aji ^* e ^ijji J < ^^jj j->-j!i j^y-i 

. J-*»ollj *Uai-.'yi *Ua>-t J *jui5cJI ^lli" jyd JJUi j* -Jdl IJu Up isj*» r 

«jLi53ll A-jlC J il^t^l ■>• !^ OL-ljjJl ai* CJjbJ Jij . <JuiS3l ijPjJ 
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. ( J^ljll 

V-> \ us^^'u* u^li u^^-l al jWl jrjl j* J^ ^j . «consistency pair 

: JUll j*JI Jp 



. «Jui£dl Jyf?" cS*^ — \ 

YVT 
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5 Jj^li V 1 ^ 1 J*i ^ *** il>NU * jJ^ iJ>^l oUja Ji >JI dJJS >j JLL 
^l>l *1Ua dj& <tf ^ If t *^JI J j|>l iit> 0j& i)t ^iljll J J&c £^- 

JLIP Jwjdl J b|>l jrifl _^i C ^JL| ^ hyS J?<j\ y, 4P^-I J L^lj- 

^Ul Jp t iJUi oLSjtScJI j^Tj^&I .jLi&l LJui^JOjSC i)t «*yi J jSOc 

■ j*i->ol f-t>-j^! Oji J j£j i tj£ cJuilCj 4*»-^L-ji Lf jS"\ c l(l>-!)lv> 

^jT aJLL. J «juS&J| J al>5U ^U^" j^T iiit> ^.£1 ^j 
-utlijj ^iJjT ^.Jli IT . Leonard (1975) jjU^J *JUjj Cooper (1968) 
..JuiScJl VjJj j|>Vt J 5j}jU J^I^JI L^ t>Uk' Oliver et al (1966) 



Y VT ( «^U>dl ^U jL-l -Uf) 
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jtu&UI gSltt *ji* ^lfr 

(^Ip ^jkj j^ll oljk^l Jp *b c c>l.jUI ^->-.l oUa>- *bl j s_;jU 

j£i jjuai ^ jJU N uuajb- Jii j-ijJi j* j>u jr ot ^ijli ,>. 4iT Ni 

■^Hl Jp pt>-jU-Nt fit; J JU-1 y> lT c ^ UiJt J*«*j{ iWtfl t)>> a~& 4it 

^Jbj- Jp *U*i?>U jJU*. iUJu-l (. ^Jall l>U£)I jT JUaJI ^^ jT ^lll 

ibjLlj i^WI oli^UM *>«-£; \>- o!>Kill Jt U'|j t o^ 1 ** &4 >' J 
ujydl ^1 £a\}j> <j *lt^l JJ*o jA-» • u**& [ t^ M .J «^UJk-ll Ok 
Jlrfol cjU.^II «JL* 4»y« *JUp J& j . uj~ f It; J *lk»^M oJU <_>Uf J»T Jp 
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O**^ 



**%*" J^i ty a^' * l j=rJ ^O^.J • *Ui^-^U 4^JJ ^ IkJl *bt Jp c y^«£ j» 

v<tu <^=» j^" o^ i*>^ jt c v-uii oNuvi jt :*> Ujuair ; ^ikJi- 

Jj*iJI *Vj.> cf\ ijcH a^Ju Lit ^Jj jt j£c IT . i^^jll o^UM jj^J 
jjji\ pj; ^Jb; Jp Lancaster (1971) -tf^li. ^Jb-J J jL^j'y jIp j£ j 

4*-^ ju» j^ 1^ O^a* ) ii^>JI uJUaJ SJjJsj- oj^l c^s-a; f IkJI Jp C*l>o! 

£-ji4l j((4>-j ^«^T Jp jUix-Vl IJU CjJS\ J3l ISU^\ iVU-l ^pjUc-NI 

Ou J 4 ^! £«v» tSj^-f fl>Wlj < Ifcli Jjv^l J~- ui^"j dj^ail ^J J 

. oUJk^l J <*dl oLL^j c^Jlj .jui&JL OjUJI 

V^SiliUdl *~£«Ji ijlT U4» c 4U SJLkJil Ol^JL-l ^tj OUUI JL^ja 

J- ^^ j* \f t oUjUl ^Ur jl-l U^ J^ ^ Jp OUI iUJI 

SoJ-JlIj oULJI 4*^ 4>«sJLI iL^fl ^ JbV (J.UAI o^ll IJL* jt. a\ ^Ijllj 
0j^. U Silp <^UjUl jT^. Oii c S^UI ciiljLl J L.t . CJJ\ ^ J 4^, 
OT tsii j^f Ait IT . ^ j>-\ iL» *>-bdij ^yS,sJi\ OUUI Jl^^ ^ JLix^. .s^ 

jTI^ 0,4 J!>U ^ ^iUl iaill Jp 4»-bdLI OUUI JUtflj* ^ jwJI 
Ci.Ua>. jt SDCJI jt. Lockheed X^TjJ Ji. ci^Cl Jp ^-JL-Vl CjU0>- 
^ iLJ dllij t Bibliographic Retrieval Services J\jJ\ 5-UjL.^l 
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. oU*-jll &\ 

OL«-jU obi oJit 
SjkoJtf A*v»U^I J*lj*ll ' i—jll 

J If t oULJI Jvy: a^U^I J*l ■yJI £?*»- oULJl ju* j* p«> 

t A~PjJ_J <Jl,A&H A*-t-»J Ajkidl l£JU tillj 

; <_}u£>«)l A»J j 

a; jUll s j«^M j il^JUI^U 4>U:i £.1 jJI ^Ut JU=LI1 Jp iu£l jT ^« 

«1»>JI OL^IJ^I^l^j^J-tfuJilj JUftftll A^plivall oUjlull i*Jbt 



'-r* 



Ul 5>uJI IpW oU>ll jT> Ot JjjO-1 1JU ^ ^^ ot {ft j 
5 JLJI aU ' OU»>- <y 4*Ji L. aJW J ^C>«=J Jjll J-lj*JI <>• Jm» JJ» aJIp Jp 

Jp IJbf JUnj Jt>- Jl SjJLflll AjJ&j t 4*. •jjJLisJLlj I,- Jvtfj Jpl iijlaJl Jp 
U^ A>* ^UJjNl c Jtll J-u- Jp t AJlCiji t JlyaJ^I U* Sjpj! ti -tf^ 1 
jjjiw Jj jt J^ jt c If-^-yaj ibu tl^ c-JU Sj£*»l J!)U- ,y» \r*j>. JUartM 

^p jt c !At. ji-JUcJll £. colULI *lyri Jp oUjUli uJUWI v-jjJI £*ly. 

jT> ^-J ajT Nl . £~Jl •■t^sri *bit JLtll x* o^l jdl jlcJLI j- !&. tJlw dfe" 
* oU>Al ^Ur^l Up J*.!^. ^ aU- JLI »jla Jp J>- iilUI 5>uJI oU>AI 
jTy: 0>WI ^kuj U JT, . o ^XiuLI Jp *Ul£M SjbuJl o^liiV T>; 
U t/^-A lit* 01T lii» . *HpU.j ^.ufc..!! iUjl j» *ji ^\pl OU>AI 



tvn 
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<1^>JI J SJUjcJlI kA jJI ^UaJ^ Uj jj>o U UIp «±^JI ^Jl jL-I jj^JUaii 

& Jp ^\>VI <>. d*JI fe»*51 J~*f *y *'t Uit ^1 jll j>. -el IT . jUi-VI 
t oUUI JU»j- J 4*JU «Ju£$3l i-L* «* Jit? otj -ijN Ij-'tj c oULW Jl*>j* 

«Uli >j_> . oU^Ull <jLu>. -^ 4*X5j U If-j J SjJjll J*1 j*ll ■>• JJ» jUp 
oUJUll i.OiJi 5 JUj J_# jJU IT c.j^JI <JtiJ>\> u-A <JtS£\ IJl» Oli 
&W» ^Jpj JLilJll j plkJI" jju JUtuVl J**^ l^b^> (Jp 4>^ljll \^Ja~M aA&\ 

' J*" Ji V ipl «>M ^ T > V* 1 *> J \& i J*l J* o- ^ 5 A- 11 

5jIp (J I jj^u ii^»J1 iu>«Jl^wil j^j i U jl t oUjJUll ^ iJLiiil o»-(?- tjp l^-» 
jrf Vj . iUt V JiiJI il^JI jj^. OJi i jL-c-VI iuv J jjj If J\£"fl 

oL».JI^I CJlTUIiJ !iUi ^V dili ot ^1 1 J150I 0j& U c^yl Dj$J C>t 

. AijlUl jit oUjUl ^ d^J vL»«JI 

^.UaJI, ju*u«LI ijy JUrfNl oLLf Jp SjL^JI jL^I dl£.V j>-T V.U-. iJU» j 
YVV 
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J» CI jjJcJI UT . JUUI J JjJa3; d buy. jjUJ ^ ot Js Uli « c^JI 
gfbi ^ isM S-U, gJb> >J U feU V'li < OUUI JL^JpUUoj ^ 

"M d& J ^ijfcSdi uT . jrti jp ^\j\ ti- j, ^ ^ t ^J 
tH* j^jj «j _, e j^ olj .y ^^ JUL| j^ ^ ^^ -j^ 

aUU ijJ^- ol jui; JUol j^l ji ^ 4ii» t L^u- UJj ^ jUi. 

. OUUI 0*,^ ,_*.,«; J jjjy oT Ol jjjdl aJU 

u-^ V u* 5ia=-j.i *iu5u j-^urfi jjwi j^ ^ i ^ai j^u ^ _, 

*r* Jl*i (ill <-W)i *f jlj o:Kill ^p jj^ll l*. «jT t d^JI cj\1f y.^ 
Uaj . JJxJl J ^ lk)L ^jpl J«j £*»l£l oL^jdl ^41 otj t (^ni. flk; 
c/w^ 53 «-J"r. fd ^ I* 4~^ * j£ p^l* t ^1 e*t jj -M^ J" 1 ^ 1 «-J"*l S> 

kJgJI £*ly. a^-l .Us 01 L.L.I J> Jjg - 4*UI JjWI J Ubai " jjfj l^ 
i^Jb-Ji ixkAl Xhov^I *li-#l .JjJkit Jp JjI^-^U SJl>-lj S^. (Sjf 5-1 jp ilic 
JJ xwJc)l CjMjtI Ji^ u^l t>* *'J* «iUi >jj . atUII oUjbdl oUu. 
it-^. J CJI jV ^a j ^il jll J OUJbCl ^j^-J ^3=i . l^UJ t«jLf iiJuUl Uj ot 
JUaiu j '. OUjJUll CL>\aJ£- aa^J ^s*" 1 ^' J^mLI (JUl y> iaja^dl jl g j y&!)\ » 
^JLiil jjJUilJll 5jI>«2«>1 iwoU^I vl»UI jJlll jjiiu tl^i jjv»lJI &-J* J *;5Jl* 

« *widlB ( }£c Aiji'i 4L»-JlI oJL* (j *-^> tsT ij>-j ^aJ T^tjj . *>-juU iujtt 
•jjJLJXwll ^ &-p i!j>- Jl 4*U«»VIj c it-jj&l iujil (Ju^j .s^j* Jp iS^i $ 
0i» Jai»dil *JU-^ J Ut . l^iv»j ^" IT iu^l Jjs- *^ljT Ji>-J Jp uiJLs^l 

Jp Ob*-j^l -y ^LjP jtJLST iJJL>-ji1 «0A J •)& ii-*»- t IJjJ^ jITT £r«aj j^jSdl 
^UO^Ijt Oli^jiil -J& ^Soc dllJT . JLcJll ^sil (JIJl l^CJij t JjOst jUal 
**Sj^JI .wlb 4^5^ U jtS - ! Jp *->ydl Ovai lilli j t JaJaidl &-jA J iil^l 

^uylf UbCl to-i «jT JJ « U^lall » ^1 OLJL^ *l j>-i j<c dlliS' . *ua^ ^.jLl 

YVA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J i^JI J^-j c oui&U iiJb^l OUI^NI jLtf-l iJu,. »±JUi^ c l^lii 

5JUalll oJOiil itLoll jj^axj jjp i^^ *,J5j 4jI "ifj c Li*** lej.i*' "jV^ «*^' u" 

. U JUJ1 £.jU iu£l ^a j c Uu3l oUa^I ^ji^ I^L. NUojI 

J* l)j£j J» Ail* dili -Pj j . V^J' V^*" A—I jjJl 4j JJ j^jll J*yajcJlj 4»jil 

JliLl Jju- fjp j^JlI ^ . UJ £«lj JlkJ J*> -Jell oUL ^J. is^\ 



YW 
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b-jv* J ij^i L* j^l J^J *1* fit&\ 3l£i* J-kJj . ),-fLs-!>lv<3 i£Jl« dv>>- j* 
uiJlSo ^ tlMJ aJp (^jla^ L* J^j t If. i^U^I <_— U-l Sj^-t Jp JI^N 

5>UM oN\^l ,> l&l <y > Jl J* *&_, . t£>.I l^y & a*j£\ A J. J* 

i5 jUaS JJLJ 01 i-w-jll <Jp { Jl3o 4jT ^1 ( ^jl^unMl ii^ U OUjLm £«Jt>- 

ifcJL^I 01 jj* JSral (Jp ^^ 01 ^Jj l^ t AiKcll *JU» JiJ Iprj ,y»j . \^* 

^Jfcl OJi liij • i»-l=ll ^Ul jdl ajJb- j 4xaJ& j£c U J*kiT ^ I^jUS; J$ 

. iil&l *JUi. i**l£l aJ'^tj S»U^b *v»W V'jr V'j^J^I OUUI O^l^. 

*1»UUI JU*!^. a>-t jUtl J Ijjt joUl jts"T UjLspIj iJbll joUll j'juj 
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SJwdl t^JU ( J ) 
^j" cHj* (V) 

;lu£i *uii; i^i j-ijJi- 1 

. lM «j5 JU JjJ* JJ jJ*j A»l Jb- ^[ 4*J&j 4*u4» j"-*^ Jti^' °*** *Jj'J 

c5vi tU f ^1 frt ^ iW • * UJb: " t"-^' -V" 2 - 11 Ja -»" ^»Mf>-lj JUrtW 

Oj^J U iolpj . iil* .j Jjif jJU I? jJ^» l-ju^T t)j^ 61 ■jjJLiuJJ ol>-L>-l 
. ^UtS - lfi>-jj Lpjv»j* ^- ■>* CjUjLJLI i»a^ 0j& \cf- 5a>- JiT otA&tll 

£»l J\ J iJU* 0j£. N U» 4Ji J; . £^j)l 4ilp J Oj^j 0l U jLf&t-^I <}<<-» 

Ajlixil 4*»U J^Li u>-lj oUL x^ja iSj— j*lj*i ^ «^-^- ' Jte**" j^* 3 "' **»j» 

ijPlwJI oL~mJLI i£a»-if £ iL** i— jc i^U^lj Ui-tj ij>- jLI ol>-L&- , ift 
Lil>- UJb-T ^ L c 4*J>^ Uvl j* Sap *Jb* dj& t)t j£x j . 5L.IA JjaiJ c !rti» 
otfjll la* J*. 01T Ujj . Ii<»j c >-TlJt»- JlSli ^^ ol^U^-Vl" ->- 

l ( U»w J J^laSj t^ikX* t OUUI JUol^. 5Jp ilt* OlS' il d»Jb- V^Ij 

oU^JjT JbO>J ifU- iiU vUlf t)t *t»a^ lij. jT e t j i ». ^f-j^y JUc- J c LJjjj- 
^j • t5>-^i CjIjUp^I <>« Slpt^ ^ JbN *# t oUUI JUs.1^. Sat ►ItJi 
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cJ«J15j _,! < "&> j\?y\ Jj- Jp c oULJI a*» ^ Jp Jj^aJ-l oullSJ — ^ 
. OUJb>- -y i«*-jll Up Jv*£ U JjU. ilx- 

U^l lii c JJuSJMj ^rj-'tll «-aJI& c CjUUI Xoja *l£JI ^iJlSJ- Y 
. m .Jll J^b 4>-tdl u— U-l OlilCl Jp b£pl J-jc-j <3^ ^ 

JiJL>«-J JS3 SJb-jJI iU5j 

: JUtfl Jp v^ (R^ V* 11 * ^^ - • 
. jjJJsJLI oU\>l olc- ■>. «- J& SJb-jil «i& 

^sJ\ \Jlj . UfcCl ^ Jp jj^ J^ ^kM' ^-^ ^ <- ii J i O 
& fcU^U J-*M tfjUl Jp ^yd 3jJi Jia JJk" *l>rl £>l£c ^» »y «5J» 
tett^U J*a»M tfisJLI ^J J-&> • SJb ~ J* oU W •**•.>■ a* -^S J*" 

^ «- JT iil&, i ^Ij «±c£ Uf JT U& t i.JLtl olJ^j i^&J jUfc 
t jrtll Jo ,_iiljU ^ J £u*j . U£aj i f UN J jiXtf^l oU\>l Ok- 
W^LI «JJt£dl (j-UI Jp oljJjt v-J j3 U»j oUUl o^l^ *LSJI ^. 01 

a jlji L U iOp ^Uf Jp dlli j « t5>-l i jl j ty oull^ll Ji >JI j&j 
j\Js-l «_>Jl£ C jl jjj • 1*jC^I rt Jl jJUl Ji^* ^-^ ^ B °^~ J u* 
^ . j o ^v; L* t rip *?y. <■ ^j>^l SJb>d.l Ob^jJl J CULJl Ov»l ^ jy ^Op 
^ Jit (5 jj^l JU0I JLl jU^iv»l J SJ^jJI iiASJ jOJj . rWl J aU^J J<J C-i- 

YAY 
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iilSj 0|i t5j\^-NI jfUli >; a?- j & 4;T % . ^j^A jl^i JLI J ^Ip ^ 
• UjT ^->-5U 4Lli o>J olj JbN o^U^lJli c JSj V iLj-J J& Sa^jll 
J iL^J j£j t ^Ull J^^II J»Ui iOP Jl Uijl >^ oT j£c b'i» i lii, 

<£J- ab jl 1^ < .jufi&l U* J JjLsJl j^jl. ^ Jp U\j}\ 0%>«-JJI 
Jj^jll Jotl- -^ U jjp jT v^ 1 J^l-^l *1p ilajl U^ i5? < .Jui&Jl J^<* 
ot3U««J ^_ ^JJ| ^UUI j^j.j . Nil- ^f c*«^t \J^ i aL>^\ J 3>.bM 
CiUlsCi ^ ^js, V t 5it. 4, jUI Jp j^di Jl dtt=r c jJttjB U.I& ^ 
Jp J*xis cs*ill OUU' ^ ^ tM^i Vi-i « ljs r SajJLi ( fUr jL.1 )• Jj*»j 
iiiU^I, ^ aJL^LJ JT 4J Ji* tfJII ob'Ul Jus,* j] t ^L»JU 4LI2 oUli«Ju*. 
^tj- jL-l aJ\^1 ^Bju*| Jil.J» 0T tfT« IpUTjI >1j_^j tf js^Ji^c Jfcl _,t 
^Jj * dMS Jp JlsTj . iiLaM Jstljdl & jjuT aoJ liij Uljjll o^JSI 
oVUl U^-i^jJtf. J^»_, oUl£.J £jJ«U Index Medicus ^Ul «JsliS3l 
J la* c flU, j£l «!stt / OupjvJ^ OftUa. jjl>^ : V U j t UJI oLjjjJt 

j-^cu^ait, < iju ouyi jl^Ji Jj^jni j&ji 4j ^ csiii cijji 

^y. Aiji U—lj 1 ^ iiJi j* J*T J^,^ ^^^ MEDLINE j/tfjiU J 
o-^JI ^ J* Jl oUUI ju»Ij* ^ Jfcl j\ jci\ j,jj a jUiLI jup «_-Ull 

t^ji diiar . j^^^i j,ub ^ i^ jr *uso u aop- sw^ « l>- ^p ^>i 
J^Ji ^ij ^ ij^ >-T £jdi ^u ot vi . <jJt&iij 4;5J) ^jijjui 

jjjtAl l> i» Jp (V) J>»>- J^ijj . ^>^l j^l J y, it OUUl. J^l,, 

VjJi jmUii «a* ^^ j . ouyi jl^^. 4;P^ jp <j.j ^ ^<c ji Ajjutis 

Jmj t U jTi J*-. JjjtyijT ^X ^U* e ^ ci-iScll Jj^ 1 i^JLij Jsl jll jO*T 
.' aS Cj\ jUpI Ji ijP^JI jj-ojIiII ^^u JLJLJ £»T j JON 4,'t dlli 

YAr 
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OUUI Jl*>\ J. 4**\JH\ 4>jJl t-J\jfL\ j^aiM (V) J j4»- 

&M_, ouiScll J-ljP CijJI J^V 5i»fcW iS4- ^J* 

iilli J i^>dl ifji <^» jll J-^UJI jiWJtl aop 

&UI J (j^voiJI l£4^ 4>4»dl £{& (£Ju> jilyall fljj! 

JjUUa^l) il>"iflj 34)1 j£Ldlj iyfcJl t$JU 



U*dt jijUll dU; t a^jJI j«Ul ja ofci o!* Jp (V) JjJbf J-xiij . 
Xs^U^I J^ljJli *U=ll juUH Tj*».Tj t cJjJL 41*4.1 jfcUlj c i-Udl^Jj: 
J^^lj t OUUI ju«»>« J£TI t^4x Uwdl jul*. LTj . -ikll SJ,, t_y< t'l : 

a jcii *a ^-ut Jp. dtmi c5-t. ji >ji jCsj . ouyi j*^ & jfc-t 

Igkiu J|H ObjjjJlS' jiUall oJpj c j|j* £» Tjjl* 4*»!&bU<l jt 44J& ^ 

j^Sl _>L*VI Ut . OUUI 4v»^. *Jdu t54JI J*jH tf4ll f < ^j'j^Vl OUIjjj 
OUUI 4*» J. i*J W . £-1 J\ 0*JI ^1^ OULJI JLyi^. JlA, Jui jkui 

Jp olji- o:>W ^j&ll ^b^ll J*u,OlT lii Ni ^tjil o^JI «>l>^ jTJi; 
oyu^fij s-p^i f>Ji J V* j^ «^A ^ V^ <J>^ t^j" tf*ufl 

. oVU^I ^ U jjp J l^L. Jp! Vf ■jljisJ'j ^uJJI 
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OU^idl *>3 J OUUI «W»> 4J^I 5ltidl ^IJ ei-^J jUi^N^ 

vJkfcj . JU*jll IcJttou tPl jiUall -i-A* jt Jijll ^A* *l*»-l 3j>«X 4-Pjv» jll 

*j& *1 y^i v 1 ^*^ 1 »^M ^ J u««vai«dll oUUt ju*>. U»; c5^ ji*^r 

^ j* t ^ui j^ai J jj.^ 4J1 u^T ^j < v*^ 1 v>-% • «#* 

£& tjJM ♦-'jl-^ll ^» la*jk . uw OUL d^y> UwJ cpx. jU*^ « ***rJ-\ 
01U&I Uatf J\5TI tfJL. Jp iUl J t JliLI J-u. Jp c s^^* ^ &1 <*V"' 
J»j . !*U 4J»jdl ^ly^flT v^»»Jl ONUI Jb-1 J IwM* Midicns ^ 
t_Jl»- j*^ Martyn (1967) ■jJjU «_Jl>- ^ JW j£i> «^»jL"oM IA* J**vl 
4jt, LJ &1 tl*tt ,y OlT U jj . Martyn and Slater (1964) JJ^j j^U 
•yt.Ajjji jt t U»lT 0j& &\j>j*>y H*r^ 4*»ljM >«w J>- jSCJll j* 

f. y* j* J W>» ^AV , *& v'->J J* ^^ Davison and Matthews (1969) 
t)t mass spectrometry J*liJl JJJI ^LSJI J iJ jj&JNI oL-U-l ^ Uio~l 
^biNI UU^, / *• ^ JlTt J* f ^UUI U^^ J?i cm & Ta^-T 
. J*5»'/- Y£ CJlS* fj^jM LU Chemical Abstracts Jl SJbii ot_, t tSj&Jl 
Bibliography Jl oT Bourne (1969a) djy y^js ,y jjvJ U» aJU t ^>-T JfcTj 
jJUJI ^jOl ^LjJNI 4>» "/. 1 ♦ j X « • Ctf> J^" && «« Agrlcnltore 

lc J*J bJ^f T>i c C#m Jlf J t5j^» frfc^U «^*« J ^ u *. J* 14 j* u *i -y' 1511 
dJU) J*A\ «y 4#t t 5Jlj y*\2 £J$A£ & a^bUj Bradford ajjbl^ -o ^U 

M ^^1 ^tdNI Ua J^-l ^ Ta>- 3JIp 4;JJ aJ ^ ^JiSI cij!l J 4 ^ 
5U» y«-j US' \h[ tit ^iljjlj . jaUll & W J-15 3Ja ^ c ^1^1 J t iy 

XAo 
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%yr)\ 1~1p OjSC OS Ai'li c a?" <Jk? (J cSj&M £&}U ^ti *JaiJ Jp Jj**>«tt 
J^u* Jp Montogomery (1973) (Sj^cijA ££\ Jij . oUUJ JUol^. SJp J} 
4*>j\ aAiZ ^ju ~JeJ t-Uf mA fW f j— il J t^j^l £&NI jr* V Jlill 
^IxlVl ja y. U Vij; y J2Z hujt\ oUUl it J OM? JU» . oliUI Vte. JL^I^. 
. ^btyl IJU & / A« j jl*sJ j$J (I l^ 15T Urij <jt Ml t t£>JJI 

cjwa 4it <ui liii'y 1,3 . jdLaJI iU^I 5Ja« Jp i^l Ol£»i t^JL. ^ Sj£i tjjJ 

V^" i/^" cP 1 ^jj-aJI alapt ^ jju* U JT -^& Jp ^yT at iu£l. Jp 
«!#_, ^^Jl V 3 ^ J** tP 1 ^j^l Ok Js^l W Ol&c Jil j-j . »Uttl 

A*,\J ONUL. ^ jJi U JT j^aJu jjUl ^i££» i 4JL&NI 4JUdl, -^ Jll 

Nature Ji, 4UI&II a^JJI oUjjoJI D^iif, ^\ ^1 1 UJI ObjjjJl Ai*, J 
,J«i^Ul ^UJIolJ ^1^11 cHU Ojkidb d«>- Jaii JlSil^-U-T Jp Science _, 

Jp ^U-l lyijl 'A\ ^y, OjSC U* Aj*U c AJJbit _pWw ^ *LeJl ilbfc c)j£j \^>-j 

^ ^1 IJU jsl tfeVj . yp Jjydl O^l j jLa^Vl U/> J *l>^l ^j, 
Jl£it ^ j£i Jp j^I J^U. ^ Ic'Ij c bU>-_, aI^-^ULI i>s x ;. j5»o dt -Jell 

±Aj* j\^\ x* ^Vl^ ^J, JJI oljU^Vl ^ >T f U _>UpI J^j 
y»i Jll jaUll 4/U AiJZ* JJJ . lU slUll jaUll jHji-tfJtf OUUI 
dJl cjUa>. j. SiUVl jlii U SjIpj . list ^til jiUJLI icli oliU! JU*^. 
J^>J f UiJ ^ rj Ji 4>-U-l Oi*. ^-^ J £-1^11 vl^JI oUjbA jT Jisrti 
<r*Uj* ^ ai* Jp l_JjLu Jp J»ycU JJUI Jp s>; »iai ^ ju^j < jjUjJI 

i^uNi jiur 1 5 — .Jii i*.jii* jii isj^i\ pua:i j Jk ^ ju oUjUi 
ju»t> j* sjU^i 45j^" u «_ov«i ^ j*M ^ u Tjip 3 . •&* cl^Lli ok 
oU4>. ji>-4 o>i . jfBjii j^ ^ ^ jp tjwi j ^T ^ VjJSLiw ouui 

^j? Jp c-Jkll ^ c }»i. vUl tJjJJI t5^1 J OUjJkJ JliJVl vlJl 

Jpj . JW J^i, 4^i; ^p ^.^sll j3 Uall j^t j^ji, -o-Va^. ^v 5t jJBjH 

YA% 
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jJ&JI J^l C>j~+* j-x^ J\y lr"^»^ J*i J» &l J^ 1 ua Cj* <# *%> 

i^bP ot'LJI -U*ljl <~&\> 5Ui d.Jbt U liAj i OULH a*»^ ^su JJS j* 

(NHS) **rjs£& oUjUJI tfyH jOIj < isi ) V 1 - 11 ^L.jWI -»*** 

. gj&S OUIJI O^lj* ^ JJi iJP j (INIS) i^jJI oU>JI J jail f UiJI^ 

j^T j**, . tffwi^ai ?luii ^tait -j; <j *^*j" J-'y 1 sw>» o-* ^j 
uk u (i*J" ck^ 1 -nil && ■ ^'W 1 JU ">' iJ * &**. W 1 <>'j- h ajA 

,> l>$ OliUI JU* j- V^ d < «-illl J U- i^tfl <L>-iJl djt-s j iLJjII ^ 
0>ufc~ll «Ub Lf ( jJ£ui\ 4JUII 0j5j ^T j«Jj d ^T c «i^ ^a^* Jjw J**totj 
*lW «^ c l^ fJA jbft jCcNj . £jj ^ j^ <l JJ^I^ll ji ^t 

ttj&W j**=ll ^«J> Ifci J*Uis Jll oUUI ji^IJL^ a>v* ^1 j,j 
ol^Ul a**: i^UH jl^IJLI dlU J ^i.JU-1 ^ Lf t J^l aJ-| Jj ^yjl 

j^jii ^Jp tsjkj u jiai. ib ji yr, t u j;p & ^-Toj^j of (isi) ;uuii 
aij . «p^ cwiikLi yr ( 5tu ouii^Jii it^r t ^j^ ^ ^op ^ 

J^f J V*^ o- 1 -^ ti p i ou y i -^'^ «* *«* Ash^ole (1973) J^ ^jr 
J^i OIT Sdcnoe Citation Index (SCI) )l «_«JU t)f « ^JjuJI CIpMI 

ty » J^jdi j £,uT aj^j ^j-.T ^ jst yu u u jjj Jp ^l. jj 3 i> Jp 

• ^jh^J^ tpi j ^ ^ jt (jy U Biological Abstracts ]1 

^Vj' I* <^b • ^Ul _^ r a*Jbf olji gtolWjTtLjjl dJU, Jaj^ 
JT ^ ^ t ^1 ^b;^ jil^ of Oja.Jl^ld ^ -Uii ^1 £j\ jy > a^ 

. odll JjJ*" C bJ 4p^ Jl aJUl 4>-U ^4 k; jU^Vl 
YAV 
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tsii (V) djJ^r J S^j'jll j « fcM J JuA&lU ^l£l J-ljJl *_iks dlLiS" 

4; «l^J U <£J* OUjUll i*U>- 4*3 J Syjll Sj-dJjM J*lj«M 0* • t*^ 1 0* 

iJJI Jp SJL^LI oUUI JU*^ OjSn? U SoIpj . (jAwikij JOJui j- JJLa-ll 3JH 
ttSI Jp SJU.UI iflJ J- t*u*2j «a Jirt c L>" ouSt £•*■ J t VM UI 
^U Oj-yi jl 4jJBli tfj*T o!iA^ jB *>JaJl Will >i dWl . 5^1 
Jj, saJll &BI tsoji L. SaUi . ^jucuJLI oU£»l oU- jt vi^JI oL»«-JljU 
x. r -\\ oUlk^il ^ ^ ^ « ^J*" Vj^'j ^'j 31 ^^* ^ aJ-l 
SJ^U. JJUjj £*JI Jjt— oc * oVt^ll jt i*JA oUj^dU Lr iJI If^w 
jiis-JI Wdlj £~J SOpUI oIja^II 0j£ d'Jei «# f u-j : l<> J^ ^ 
oljLu^l Jb4 la* j . oUUI JU*I^. *j» x* jliJlj SjjoA-I iss&\ JUlftll-^y- 

!jUJ vl^JI Site t> ?wJljll jj&H o^j « **»IW • j^Uv, iljL tfO. ^t Jb 
0*£t, tfT c JVjUj ^JiJl uO^I O^JL. ^ OUUI O^ o j£Aa &A* 

-W»j* J* * u^ 1 V^iJ oUU-ll On a^ 1 olfcAJIj iijLI olUUj'iH 
oWi^JLI & jl* ^011 ju* jltf* < ouJJI fclil Ja a^JLI J,UII oUUI 

OuiS^I l^ -S. Jllj t 5X211 OWll Jp SJUUI OUUI d^l^.tijl tjJ 6l 

jVa-ir c o^ali & ^jJi li* v^tJ ^j^i jijijdi m> f. u « J^iJij 
T>t jt ^ . jiUjM & Ur.u u j! i+j&.v*fo j>*n oi^>j j«i^ 

^t J ^dLI uiJS^I V^jJ t^-y jSLLl ji 5 ci-Jt^l Sij il>Nl £j*y> Jl 

J5*. .oUikvJLIJU-1) ajJ», Jl jUcrtlltfO^U JpoULII ju^I^. ^ ju^^. 
($gcJi JJj OIT tp«l c )LvJLIJVc-J o*>>JI) i»U-VI jt J»JU-J ^a*, (^-bll 

YAA 
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jj JU«»l^l l^j»>- J!jU- ^ t i— -jll 0j& 01 j^juj . ■£-*• ij>j •>» i^a* (J* 1 
. Jll j^vmII y^Ui. _,f *Ua>$l j* V- J.U1 <y J^l Jp s jal5 0j£? ot tit 

jj**A\ jt^j *Ub*$I ,yi*j JUL,. Jp SjiU 0j£ c>t ^£c dJUj j . l^UoJ 
^ ol jJ^\ tjLJS'l a^»^» jL C->^Jl <jij>X p+ j^jN ••*» itit* OULJI JuPj* 

•oL.yj.1 il>Ua>- t^Jb-l *lii| iJjf— J J5-2JI j«bw ^ • jp^l ^j*?M J-^J 

■«i*J £>■ VI gUL ci*>l la* JjkjVj . oUUlOv*. ju*^ jpTi^l 
: .JJjLI-IJU J IpV* U o>or 01 ^tfall -Jell j»\A j£gj . ^ l*)* iu*.t>. 

. OliUI >\*0j» m£> OUl jIUk Jr*-^ 

. wsii oi^jdij £•> jJt £• o>ji g>\ji jjijj - r 

«iAI0r j * i^i feUJij ytfi ^lytf ^| yj ^U-i ^juV sail j ^Lp Jp 

ola> ^ a— jll -Jl ^b* 6? £s U jlai. U c jUVl Hi J lij . ^U 
f 5U l^i sasui &JI J oliUl a^^. ^ sjli^U t Jail ^4^1 

:oUtfl jTIj* ~b 

oua^ .i^i U^u- ^ j£c J| jTIJLl ^Jdx ^ J^l ^ ^Jill IJu ^ 
^U Jp liLkl 0>; U >1 IJUbj . oj jKJ^I^uai Jp SJUaJil OU>ll 
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£J i.a>. *l^i l^ -^c Jll oNU-l J jJ* ji oJL* -Jci juUL ^'IJSUj 

J-Udl <JJj j^il j* Oj£j t*»- t v*l Jit 0j& U SjU- l,-^' . ji»Uii «JU» 
Jp s-U-jL-NI i«J>- ^1^ i-JJL ^ JU-l j* if t viJj (^1 j j>jw f j> «> 
•l^JI OLl^ j^ IIP J?" Jili. iU- jSUl ^ OjC C~- jt ; j?4* J«£l 
jul*. ^>- jJaJ (JaijLl IOa J j£* j . yi *>-U-l C-Pi US' *J J!> «rljl 

Jplij t^l jl i«Jb^ Lgs -liJij^Jl Jtp oJL«> ju&JU _£>U* /»^r *Wj« jj* -V-O 

Ujit IT o jU&U J jJjij c OULJI JU*^. ^U^ IaJ J*ai l^^ j . USl^l 
Jj^-^l iJ^-S' ' *jV\£j>[j *-i oUjLAl jS'^. -tSi Uai j>-Vl 1,-^iM j . liif 

Jii c5>^i »'^i jA* J-i W iiu °' **" ' i>* u V Jr* j* ^•tiCi j :&» 

J!l J,ljJI ^ fl JL»_, . oUJutl *I^Ji 1,1. j^L Jll irrjl^l j^V 1 j^ J >\? 

. ONI ^U^fl M>1 l,Jp ^ r 

joj J» Jwr iJI «a» 01 ^» . oJlScil Jit j cJj jy-t oU-^l oUji Jjt ^ 
lT t SJJLI Aj>jl\ Jjli« lu;^. tx «3JU 01 tJp OjS^j U 5iUi . »Ju-!bU i jUi-u 

Jp jOl ^i ' ^^1 OUUI JU»I^ >« J jL*OU Jt? ^ • vu cf^ 
New York Tbnes jc t iljjjjJi iL^'oUjU dJb ^ J*ldl c Jtll J-j- 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



u Aks oU a» ji\l\ -UUl ^jU jjJall oUa>- at IT c J*2i ^JbULI JJII Jp 
&&\ ijULl StUVl OOP i^U* jCJLI ^ OIT u jj . jj>Ult JUl ^JzJ 
oU- apU> lap y « v*^ 1 -^-1 £jl>- *^Wi Jp Jjf>db iJUill Ol^-ji 
f 1 ^ £ "^ ^ Udl i ^^ J^ 1 u* ^ U .J J" ud-V^ 1 ^M>l 

jasji d^ji ollp ,i>i UT j*irti o- air Ujj . ^m m Jp j** 

Jp t <^JI i^l jL.1 jLiil Jp s jJUJJL aUj^II Lljll ^ > Jl Jp IJU t **jJ\ 
3«l& Jpt ^ ^1 j U^e-I JJ OUUI ju*^ j, *j^ Jp 4 ^lil JJI| 
V^-j c v^V ^M^ll u* i5>^ll J^Lc'SU i-ill, 4!t ^i . J-l&l .JdJI 

-^y. V 11 ^ JUartll J^b 4j» 6 JL*U~J) L-U^ll UlUl ^ 4P^JI a>J 

. j^ijpouui 

*^>jj J'j < ui*M a - Ll i ^^1 *l^» jgjUi J >JI aU,j Jj l^i JjU- j . 

jjsr ^ juji air Lij . ouuii jri^. ji^ti, i^^u., \oi ^ jj^i j 

0i» i 1,-i, l^-i Jjy" Jp Sj^UJI ikiftl j, OjSj at oUjLJLI oUtf- j, 
o-L- T J* J^'^l ^ u* ^> . V^ 1 ^M 1 J j-^l 0- -w tf&N oIjUpI 
«-** *j^ J* ^j 57 u ^^ ^L.jUl oUJbi <jdl& i&. T>Jj t l^uo^ iilSor 
<C11 J, J-r iII J^i! Jp ^ jiai Jp Ualt o^. ^ji a? JJ, t# 4 oUo£l 
. Oy^ oUL x^> Jp Is\>l LiJu <jt j£* tfJUl iliill ^Ijdll ^>JI v-y^. 
J** ui«* // "^ J^Udl 4il£ ijli. jy. ^ < ^\)\ ti^JI ,yi>iU 
^. JJ ■ j^ J^l -iiL. J5U OUUI o^ly: JUVI ii^i; ^lil JU-*I ^J* 

\* i^j . j^uvi Jp jj»ji ouu^ ^t _^ g\j\ j iju ^isiJi jj^" air 

* V'J ^Ll' J^« zJ± ^U^» jTlj. oO^ 4UJ^i U an 6J\ *& 

. jrill Jp oUUI a^l^. ^ juo*U i^jJi, . 

■ ^ij- a>> ^iji i»ji ouuj iu=-vi j-j, ^uii i,^! i^-^ 
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j* jTl^ iu- Oh ^» ijl» OTDonohue (1973) jJ»jj* j\ Ulj>-t i-lji 

CJlT Iu» f\y SS? it c ^-IJI i*JI OULjo ^UH jji^dl Cij il#- 

JJ^. O^J (* ' ' ^"^ * J^J-P-f *-«*' Ci -> ^ < -^ 1 o1 ^ ■*«■*. f J 27 
IJLa o^ «^%U J* j^iJI *jj**<» o* >jJI J*j-. J*4*dl *rj J* us**-^l 

jb- ji <JUdi jiijJi o-j ■ W^ ^ ^yi 0* t^ 1 IJl * J ^^ rr u J 15 * d* 

J IaJ£\ jfj* oJ&Lj i^JII Cijll t «^-l Jl tl^»JI CjLLjJ iUw-VI CJjj U 
U S J*JJ it j+yj>fl U# -Xj ■ OUjUJ JU&VI ilJI Olc- (£4^ aUpVI 
OjPj--t Oh t»£jl j& c tJT gjJsui ^Jfc J jt Jb j Jail jUtf^-Vl ^aS Oh: 
zjj . oUjUJ cIUsJVI <1JI OUA^ f j2 jiff jTIj* w* <j c £jU &«<> 
jTIJH Jp «J»ydJ W gb*' If j tot ^1 SjliVI U^i-VI o*J tj^j- ^ ^ 
t^T c « ^bt Jiff | ii>3 t2ij ol jUs*Ml u *«. Mr 1 ** J* Sj^^'j V^J 51 
« Js»-Ip i ^-L-t. Jp l*>\>- £j\jUb*A g J^Udl J* ij»\i ij& it Jul, V- 1 

SijULI il& v_-*vall o* ^i» ' i.W^-V 1 u* 3 '^ i/^'rt i '-' U! ' 1 5J -^->' 

jp Ij> ;L " a!| /">• s A- 1 ;u ^ ui:i ^' «>• ^ J c C ^ 1 e^- ^ u:i 

Ui^utjptU/y *bt Jp ^J-i Iw J^JI o* t ^uisl-Vi >- 

V^ 11 a* ^ ^1 4 J r -^ 1 ,Jl * C ^ 5ji J!)b: " ' ^" ^ ^ d ^ 1 ^ 
JJ tf T t 4Jp Oj& it r 'UU: o^L L. ^-U Jp jTljll o- ^ uk ~*jM 

s jjlsji b*j o/j it j^i^/i o- oir u j 4 *x> c^fJ^-f-^^ ^^ 
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J >Ji c £i\j\ j t t£,T Ujj . ill j^!*i Jipi jiyii *i£i jj c iuA 

LJJU J>y6 «±>yi ^t t « ijUs^l vi^-Jl oU^- » ^ SjJu^ 5pj*<? -al^li 
A iJ Lfci , i/l lL.j>JI oJa iUilj c ^ CiUL Ju^jj. J U it-UaJl jJUjJl is?y*£- 
d^»JI ^Jb" JJarfij *IpOz-I j* JT ^-L-l <Jp c j£>A £"\j* <_aJ^ pjsi t-ut 
jJpJI *l»jl jj^u O'Donohue jjj* j»'ji jl Mi ^ . iUi-.NI j^j ]y~ "%ai 
SJp l^Ai* JJI il.UjJUJll JlJ&Nl £j| i.ak i^tflj ( « £JUJ) iyil Aj«JJl » ) 

j£L}\ i^ cJi JuiUi oic- at Jp !>Ui a^C at ^ ^l&jVi ^yi jj** 
L-^p t-u iiu at jju 4$ Tj* i *ipji-,vi ij^j^j tst t U-UaJi jjitjii j- 

oU- CJlS' at JliLI J-u- Jo du^ lili . c^JI J JJ^cJIj *UJbu.Vl Oa 

Jp a^lC' at ■j^C b'tt t "/A* J*i£ 4*Ju ■ilj'lj J*« ■JjJJiJll Je-\ iliU^ftl 
,y JSU <-«iJlj^ . ^Us^l (J ilp *IpJ&»I 4--JU Uojt J*ju l^t -^ tjjyft (j^i 

^UJLI *Ipu=-5U j£c 4."li « J»lill d^JI b cU-t~>-l j ijU-l &U-VI ol»-L^l 

ais' a^j c ^ti?_^ii jjja^sii j,* ( juix-ii jaj a^-j ^ c 5*^t j*ft ajiC at 

4*-J JbJbi t$t 4 d^Jl Jjiil Jp iLi-l Jp JUcJll SjOJ ^y i- J\ Jp 4jt vU_^l 

«-J»y« at tj&V ^^.T^li; ,1^1 IJi* *lpuj^| Jp <il ^ I j?-Ip ojSC U SjIp 
Ji*y ^Jl *U>Us-VI i-J ^jJLaJ Salp jSorVj . 4X* cJit J» aj5o at J*^i U 
*t^r^ Ml ^1 Jl £~JI OOP ^Jb-i jt « oUjkJ JlisNl iJI ^U- ^a^V 

iJt* a> t jiUi J^ai J u Oi-J IT j . ^If^-^i ii* jfb; j^'j ^y- jL^-i 

JU*.^ -^ SjauJ Vl Av^:^ iiUjUl iUs^ *bt J Sjjll J»l_,»Jl ^- b^P 

«> J>Ui j^aJI iuJ^I jT^. Sjla-J UUt «^ii ^ tiJUJj j^j'i o^>-j Cj\i\J\ 

4jt»-L&-l « J jlJb- » If ^ JII C»UI yj-MI tft c JUuil £. J*bcll ijPji Ifj jT-li 

Y4r 
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<j^' 4>*J • IV J U»lJjl itjdl SiJl^l J-iilH Jjlaj oJLa *b^l J.ljpi^jTj 

: ;L-L,TjA£i J»U'T tftf ^lj| 

^ji w^ c itJlW jfy: JUuVI i^»> 4£.J»- £.jU JLc-Jtt ^bJ Ot— ^ 
i*>l£l i-^JljL-'tVI jt <.£*! OU* ila*lj 4JM-&-I gjUaJuA jTjlli DjUUll 

Jll wjU oUjUll ^ILswi-T Jb-T «* 4Jl>-Lb-l JLbJLI ^iib ot— Y 
jf> Ji cbt-U^!^ »juJs J-**^ ojjo. pi tfill ( J^l «^jxLI ) I,. J^j 

ol>-Lto-Nl «Oa Jyt csOH Jail v^ >dl ** 4it*-L&-l JUcJll ^jiibj dl _ r 
. i*j£\ jTI^. Jb-T J UJUs w J3l CiUfc^l olc jt £*JI L»JI JL.I Ji 

<-*jj«U ^ . <L*JI ^U cJ%>-\ iiJ*UJ U^ ^Ul -^j^j -^1 Ok t. 

^Jii ^j . *uui »ju J iiu. jr J >ijs ( jurti jjll « s^yji ■ > 

J*^ 1 ». u^Wi i^aJ ytjx. ^ »>! gflsJi J*i»T tf >-i oT J ^" J ^ 
it ^ N oi* JJiAfll iii> ot Vi OUUI ^ JU*^ Jr- S^liVl J Sjc^. <y 
Ot c Jj>JI ^Jdl Ja c vUlril JjaJI j£o . ujJail OiUWI vdJ^ ^^l 
A*U> Ja jJ*M OjUUIl vj-^. ^ 3 j=!"^ * i$> t>" ^V" 1 u*k u tM*^ J 8 ?, 

YM 
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t Uj*^ l^JUiit y> JJloJl «i* iUU Ol^ ISjj . 5i>ll oif. JJtiUl i^y U 
tils' bj U aJU-1 «JL* J jm^I **> J* «^j^i t)' 0^;. 4»A» ' Lw»jl 4~~ilb L»Ja& 
Olf" jl ti^xjl il»L>«Jil ju*l il-Vpi l(J ^j J-iiJ <2i^ p**^ *-*y* \*si~\ £j* 
JjTiijlaj a1sL«jj ^Jli JOw « UJLiJ » e c 4—jll l j*L.Ull t£Jjl Jp Ol»£fcNt 

oUl£.J 4jaJ ylji f}\ OIj Uit «JLa J-itilll ii^t> J~Jj . V4 t XA^. 
If U ji Jio ^ t^JUl jfjJJ j<Of_, . £*JI oUI j^-l Jp vdJ^ V^ ol -A 

OjSvj L)l £ OULjl Jlvaljf AJUdlij C A^-bil <j!>*JI iblC jiji^J C <_-jjJldl. 

J*— 5 ^ eft^iJ • J^ 1 iW J* JJ*^ 1 J* 1 ^ os i>« dJtil «^ !i l c ***** 

JiLt i]a**\y ^JLixJll 7<JLya] «Jl* OULJI Jl*?\ja <J1^>*-j L>j*_yi *-^j*" *1»UjJLU 

■ J.JJ *J> t oUUI jl^I^. Udbid: JU;^ ^ilil 1*£\ Jp i^OIl jTI^ Jb-t 
oljit Jl AiUNL c p^JI ^jJdl ^y ^b| Jp Ijili jTJil la* 0^ it 

V ^plj _ |.ikJl id j oui^ll J.1^ _ uut o^jdl j*a y J.I^p jkj. 
^UdL Jvaa" t i.ai:i jTI^ j- jT> tf T jl J^l jT^JJ s>Ul s> r il ^ 
Kf-y d)U J^jil jSo: tS^ *j\m • *1«*JI *^L»^JI>-I ijPjJj OJi-II «a 
c •■jjJUkJll «> 0jI»Lcj j£ i ol^LAb jjJUUll ijPy Jp JLw a>. J} «_i*ja i«Ji£l 
OUIJa^I Olc- jt fclw>Jl oL^JljL-l ilOp| j,p ^J^lJlI OlyJUilj^vUUlt isyy 
I* j i jj^dt jT^. £. OyJUiJI jl « J*i| jT^U uU-UJI a- *^> <^lS"t *l^- 

Y1« 
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^U4>- *bt Je- o jjt- aJ >Tf U jjia. Jp IjJ biyj jU bit ^>\J\ & 4JI Vl 

L.j ^tUl Ja£l Jp J^ L. Ijl. *l^«. t a,j£| jTl^ tjOit f j£c-J U SiUj 
J*4 oUl^l ^SJ jup ^b^ . iAs, ^ ^ « ^JiUl JJTl ^U J*» 
<J1 a»UNL t jT>l lpaij«j Jll *i*J| ^.1 j, oUl£,J -jy Jl luW jTIj* 

.i5JoJl ^Uai-'l (^jIm^. J 1,1*1 ^i odafi ^ t l^UlSCjj i.Wl l^ilJLftT J l*u*>- 
t u *> J *d\ tL£ J l^* Jocuj U ivl>-j c jjllil JsuCl ^jL>- il^JI ^.1 jj jJLi 
. ik-Jl «JW NOT ,Jp V*J 'OR jt _, AND j oUlSCj jjb*3 Ot 

Uij J«j JJI JfeJI wJL VU-^I OUlkll ^ j*u dLUHI £^JI jk* 01 IT 

jL OUlSC«j Dli (j^^dl il^xJ will Ltt . Ifcl^ <L> >> liUjJl i!j>JI iijlcl 

jju, ji IT t^u^i jy $\ -^c.ijJi Jp jjJuJIj ^.ijfli ^ # tf T c oU^Ji 

(j^aijl ^^ ,y> CjCJ^" <~>\ji\ i£Aa c)L Jp SjJUill ^ t OJjJ^JI (ju •— jjfcJl 
JuL dUoT . 3JUI oiJJLI CMi j^^Ll ^ t UUaJl ^JU Jp i^JI jydl J 

oijiiNir iu;> du>- £* t cu->jii 4iixii ji^a^i ^ iap yijj 

. CLAptJM ia^Mj t^t c «JaII -Up jli cgJiJl Jj*«.jJIj I jjHi 

. iil^V 1 wUkdl <>« V"^ CT^" -r 51 ^' - 1 * 1 " 1 & ' t ^ P fz? •x*-) 

. ii*>«JI J,ji*J, 
^v^ll li» ■>. ^yi; ^T JJ l^JLw 3jJ Jll WUiVI oUJLdl jj.iu £ili*j 
ol jLxp^I Jp Ujt i.J^I >> jLtf-l t^jkJ t U jUM j i^bUl jTly. ^LCl 



Y^\ 
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oU±Vl & ^Ui J J^-U J ^-U Jp UL. i^Jj! Ola ^ OOP «,. J.UJI 

CAj^i ljJ-\ -i^JJij . 4~*» CjUL J*n\jA J 4Jj*>- *h»L>-j c 1,1^1 OU^UII 
Lit ^Ijll ^ . £^ uLl^ jl LJlc tf aJjU ^ U jJIp ., i JUM J J^l 
ObV IA >lj* JJIj jlys-Vb ^ JJI jTI>l ^ 'ill J,Uj ot jj/y 
jTJ.1 -uu U tso* jLiP'yi J l^ _, jLi, ^| ^^i ^Ul ^j . jl>^l 
<iB Jp al^l JlSCif j-j . IaI^^c ^UJjVIj ^Ur^k o±j>- -U^ (£*l j* 

(t** 1 1>* jCA 1 «***>-» L* V*J» J J lui4 d ^1^1 oJU JlSCif ^ j>-Tj£a JtJu ■> 

' «*-j u-*J <> i-ljJM «^r. «*»£l ^Jdl jj,Uc cijT Jll jTIJlI ^ iil> 
u^j • -t^* j£i» jwULl oOa i ji l^a» ai otil jt j>-T jT^. *Jb» olT 6|_, 
. i jUdl oU>Al oUi> jL&il u^ ^ jl,V ^.t iSliJl iUl j ot Ji j-ajJ jijt 

. « gJtdl Jviit JJ>J ilu. 
w- c Ul^l iJUi J.I^p Jp *b OU>dl oJl^ Jp .LfcJl <^_ | j^fj 

oljj Sjlii JT iJiSj c oU>dl oUa>- ^ Jtp t iUScIl iiJUi ^^jUL. ^ 
JbcJMldJI oUj>- gj^l J ^JJiJil a>-t iJy^ c^j . iu^l l^oi- iLu* 

SjUi vo jp jv^j t b>- i^jj ^o. flJ ui ^^ j,ii. ou>uJB 

^jjj iIU-1 oJ« J iLUI yijjll SjliNI «Bj 01* t i*- i- J U-U* iil^ 
t^i lr> « £U» J-l^. Litlii i-jlf oU>ll iu>. Tju- Ux^j . ^.jVjp 
±o\j* «I6 3J W ^ Jp 5j05!l U ^Ju U SijJLl J^ j i«lil J> j. ^U 6t 
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. ^.JOai <~JUr <y Jiollj JtaU JSjll ^1 <> J^ 1 **j*ll ^JU^II 
•JaJs* uy. Aijli- *'j=r^. O^jlull *NJa |>li -AJo* . Ashmole et al. (1973) 

. 5J-U. 5JIjj Sjlil JT iilSjj c ( SjUUI ) 5y J_$ 5^t* UJ, 

*Jd UUI UiUil U wjl j£* JS1 juUJ *iJL. J-^iJl li* J L.JI* 
"J ■ U* 'ji J V^V 1 W^l » ■jvi c> ' i*^ 1 J^'j-J ^W 1 •*"»'>• 

Up ,j> \£ v*^ ^ *^ Jc^ 1 J t^JB it U ^1 b: jj c oJl* <vJd! -kU'T 

. 0^1 
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^ V| VI ^ Jr^li a*j>* (*j • *-KcJI JJI«*j «*l£fl ^Wj afWl_, 

l^JL^i Jll «jjl£dl.j ( JJUiJI ) *l^l t5ji«* Ok «5WI <y> i«i£dl iJUi-j 
I^pUI j& Jll iitil JJaJI & OjJUJI iJU OIT b: jj . ^jiJl IJU J-UJ 

^IJj.lfCJtf cJJ^JjOUj^I jt ol^-^l^a^i JJIpok 5J5WI Jp UJ&IUIp 
t tSjM JJLL t UJUII 01T 61 j ( JUUI ) *b^fl ^LJ ^ ^Ip ^ l_^>1 JJUJI 
JT 6u «13I 35UU iil&l *bT jUIp jv^I JbJjjj . ^jl^-Vl JJUII j i^jUu 

. uJUllj ( 5JUI c^y— ) *b% OullScdl ^ 
jiUall Cj^Ujl. ^-U-l Jp oUjUl oUj>- ^j^-i iilSj ^Li j^Otj 

oJi^ij « ijijkii *_jlJi^xJi_j c sj^-^ii jij«£j jT *ijji «jjisir Uw 

: jjidl «jJl&ll j* b\s>y ilUj .' UJ s jjteLl 

Jju- Jp ^1 j* « ^"Ijll ^ <> «->*j»" Jll SjJcAl .JJI&I- \ 

\« • • Jn • • * d* &J ^' o1 ^ t>* 8jl -^i fi U ^ Sil iJJ « J^ 1 
. ol jVjjJI <y ^ a>.|jjl £^JI iilSj ^ju*. 1^ ij^ 

jSCJll ji < f IkJI JJtiU iik^l J>ll Jp .Jija- JII s^l .JJI&II - Y 

J* * CA-^^-k iil/u^\ J;- jwtU ^-IJI vl»JI iilSj jjJJ t JUtll Jj- Jp 
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JpiSJliT (. OULJI *W»jC JUdjNl *ZiJe Jg&i J^ ' 0>jl*J»ijjJ_jiw^J3*i Oljuj 
Ja^l Jp vlojl OOP *l j>-i J» J.\X\ ia^l £jl>- OUii Jp Jvfjdl ^ ^t. 

Jy«Jl ^11 (Sj^J.\ jijc, j\ i 1,Ip »tsi*'ill _>t aL>1I oUi 1 AiL^i j\ t _^[i\ 

^y.1^1 Iff U jJ JUIp u ^j& j! OU-jll jt OUjpl tSU^I JfcU J;U- Jp -jCll 

c ouu:i jt iUjjUJ ^j ^ ifU^ja us* i «uis J jj-i jr u, t ou>ai, 

^ <j^. iSjA V" 15 u*J • ^a*^ 1 V - ^ 1 Ji^ ii *-J«J^ <-> J «JkU ••** J 
IT c oUjUl g-U jJ UJj=r Uo »Jtf JM JL.J&-I ol f^ i*M lit* 0j& 

J*^ J* 1 ^ u- u ^ J* "^ j ' ^ cy **** ^ tLJ l -^ 5 ^ a* 33 ^ A V-t 

V"^ 1 u* bj*i <tf c OUjUll J*J Jlsf J <}Ol ^ Ait dl!i J,| <Ju.it . ijjjb£ 
J-*- Jp L^ JSl lii» . JkfUlli «JJl5cll 5i^Pj iiJUiJl; o«J^I i»:*P uo Jsj^I 
«UU,j c uui-\dl J U^l L JJl OUJk.aU iJlP ,k-yu Laj>. bit Jlill 
oJIa J djill J& *j/ji c SJb-ljJI iiSJjJl <JaJ&£j (i JiiLAI CijJI Ja**j*» ^yaisi 
j- <>& Ail Nl . O^Jll odlSj ^^ j* *IjOII IJi jJUl JJUII t)t SIU.I 
^s £~p- ( *1&JI SJUi Jp af> job *1>>-^ \J» Jd Oj^j ot i5>-1 i*-\i 
— OJUll JlSCil Jb-t ajIS jl>- J jjau Ot dilJU £t\ -. *iSj m Ot ^Ikll Jjut Ja-jd 

odtftf J iUaaNl J JJ-JS c Ip^-^U -^0: S^iL. 4— ISC Ji<i »l ^1 IJLa 
Ot «j£* IT t ^iktl JJUi Jp tsoll j;> jjjt J Oj<j J»^-j c Cj^jJLI 

U*-> • J^l ■UtfUy.il iL-JJl ^UaJl *l»U-y£ OlaJlp Jp (^X. JjWt jot 4) Oj£j 
^y> Ujp -j&N AiTj t ajUlj *b^ll j «JJI&I uU JJjW i.Uj'ifl tJ j^ii U 

JiC U c 49-blt ijljll /^jJJ Jp SjJLill cv^al A**lja iil^ll aJW *j*2jj- 

. ifrjll ol jCi-^J _ JlsLI Jjw Jp oUjUl Ub^ J _ <}&c osIp ^t jj* 
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^yA. V Jj-ll j£c tsM £tj\ ^ at ttJ&l <JUiJ Jlpl OJ4II J&, 
&> «A ijijll.ai* c^jj U IS1 - ^ j^iT oUJb^ jt >"? oUw. j£a 
^UJj'ill .jSCJLl ^j . i+ilH ,jom ^^u*. jJW iil»M aLoJI JjUI ^ jap ^ 

: tjvLjU" Jb-b 4*Jb^i 44I& iJU* {£j~£ 
. iSjl*l\ Lift jj£ AA&T jj^bt £. JU-I *|j^| tfj^. Jp iliiU! _ \ 

j£.f lil . Uj ^^ at U JUUJ iUSj UpLU j^CJlI ^ -ul ^IjJI ^j 

-aj* iiii ^j _, . odi&Ji >;>. <j £ tf jii cj^j; J .i^fi &^ ^ujjVi 

JJ^ OU Hitch and McKean (1960) ^U, <_,!!» ^ JT tfji iT, 

. J»UV$!l aa* yj iikil JjWI j, jidl _ y 

! iikii jjui oJ15j Jp <j»^i _ r 

***** ^ JJiJJi o* M <X <~^" ^jJ J^ ji ^iy £*>- 1 
ui«i 0? J*joJ,I ^ij*J u^-J • «-J» | ***^l £jk J* 1 SOpUlI Jp l^ JT SjJi 

J.IT JiiJ ei^ j ^ jt c cijjS3Nl v*"^ ^^ j' ViJ ^^^ j£i 

. Aj?-!5U? Uj^l jLt^lj ^JL/ai 1 ^ Uij U2J» JJ-IjlJI »— oJjII jUm »v»j— « 
jSCi £yJ _^_j . SjJill iJUijJt Jili. SjJLill OJl5cJl jjJ iijt jUll IJIa ^Ji j 
.■_/* o^jjl J&tJ ju; y»j c U15ldl *JW JJL«i ^.U^j OUIi (1Y) 

. y^T JL- J Quade (1966) 
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<W^fcl^| 









(+) 






;> 



(-) 



'Uiji*;' 




a 

JS 

r* 

■A* 



iUSill SjlW JJLii ^.fj, DU (tY) j£i 
oJIa c ,^« J >JI 0^1 JjUij . 4JWI ^Itfj ioi-l ittJIj c 4iLiII JlSCitj 

js^l ^tci j>j\ f ikJij c oip-^ij 4ij>JL ^iw ^yn c ikJi ^j 

. jJbJI ^ofc ^U-'l ^yll f Ikllj * l^U JWbij jJttjII <y 
c sbsSLI iljll iJp Ji, J.ljj| ^ Jp OljUVlj Jij^JI «JdlSs7 cJuJj^j 

*•*& ti Jk I**" ^Vj" jfJ«^J < s ^' *Lr* 4*^ Ja-j^J « -»ljl> 1 Ol>*-l * 
tjju ^U Jp ^yJl flfcil Li* iVUS" ^LJ ^_j . ^Ui-Nlj 61 J^-VI 

. iLjjll J-^jJ -Wjii-J t^Jill CJj\j Ajaid\ 

Ji* ^\yi\ j», Jp oijzi i^ut Wj jjBjM j, ji^i ,jji& ut 

£ji j 1 iJuiScJI HlyCU-J t^JJI ^ jll J a jjJO y'jj t^JJl UOiw tpJUj UJjII j^fl- 

&M cAJj* (Sj^>j t^ll tf jaJllj c SJb-ljll U^ll ,JuA& J U^^c-AI 
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.Ojl'Ullj flkJI <Juyd JJUI <Jju cirJU! o^lj.t iUi-VI tyeS tfill 

j* *J\ *4i U ^Ja *Uj aJ-WJI j*p -y iJ-UaJI-jJ Ujll jjjc jjp JLiull ojU2) tttj 
^y f Ik, 4*»£l *b^fl ^-AiUU J&$ j& a;T .jTi j4£ If j . jffljjl JJU 

J v-1 if i i^ut jijiij jiifjit <>. j5*di ^iti ^yiii ^ikJi ;yua ^u. 







~&J?,iii)i 




* 






JOaA£*jH 



«t 






•rb^Jhtfti 



I 



.JiV_sJ 



D^ 




«i£llj »b$l j JUUI ju SiiUJ (if) j£a 
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mJW JJ* >J i^j ^ oUjJUll oUa>- Jtf ^l^b *| ^ ot^lb *JU 
J^'j « tM hyperbolic J^UI ^jjdl i j jLcil OjJtf U*j t ia&li 
a» j . Zipf (1949) Ju j *Jp! ^JJI a«>- Jit Lu J _, dial :. jj*\j, bj\i J 
jla? o^y 1 ala-p^ Line and Sandison (1974) <3j~oa;L.j Aj'tf «y JS' <»1» 
JJl* jb? ^j* iUpJ, Pairthorne (1969) OjjS jji f li lT < Jj^dl c^j ^ 

CliUlj ^U^l f Ul 6^131 jJu-j USj iiibl t-.l^JI ^ jdS" tfXtf Jij 
^ijji la* *jj>z\ji Ojili jlcjj . AiliiTI J J-Jl J*ii Jjyil^J OIT ^all 
vl^ c5j>-l U bji < Li C^iJ JJI OLjjUJI ^t _pl&ll Jp objj all o^li. 
Ot £*ai J»j«i t ft^ ^uj « Jk J>~ l uyw ^i ja j ^jCll ^b'^J J.U- 

_pUil oOa ^jjy a^, . jiUail ^ lo^- ^ iOP Jp ^j^. t^^SCat ^b'^l la* 
^ a^P jjTt j^J JJI oLjjaJI Jt- ^ t l^>-b*y Uij U jtJ ( cAjjall ) 
J oVULI -j, mp Jit ^ Jil c.ljjjall Jt t- i/ull ^Tj Jp o'ilUll 

«k- JT J*i£J iL-si c I jtL. | J| oJLa jiLail icl» ««i" ^^Ic 4Jji c IfLi 

ui^ jr J oviai ^ oT ^ >jji jp_, . Lj6 omuli & joji ^ jp 

< lfcj»JU -Uibrf-I Otat ^NUI 60^ ^ Jll jaUll iap OU Lji* Jb-lj 
^ ^tiJUl Vf^ 1 oli ^lijyJI^ tJUi bap -^i5l>Jli j? J_#l yklu 
U»- Ja* aa« l^ JT ^ Jll objjail ^ la*. 1^ ba& s^o^ll ^ikil 
«,>JI oa,. l^ j&dl jCt JII jUbll J<iJj . S^ail SjUII J oNUll ^ 

: JbJI j»JI Jp L,yis i««ai» ijlji. 

^t . . . : Y t : t : \ 

^j^Ujl^Uiy-"^ tuTsljJIl^^- Jli o^l ^ap \ jsc" d^ 



o> 
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Ji %*** t- J 4$ tf uiiSC dt cSj&H rji^U *i-»J Jlill Jri-» J* u^kj 
'^J* • *UJ* ^ 00 J *&^ i^VUll ••!* Otj t uw tyJ>y J *Jli« VVo jJJ f 

tijjj to yidi:Ukll^\^ol i jji u -i-«i;(«ljJI) Jj^liikll ot^cviu 

^jdl vaJI ^ij; C^i UL J^l IJL* j* £li3 JJUi gJb" ^ jwdl Ji^j 
t oMUll aJ^ c^l JJI oljjjall U/^l ijiLI ;LJtfl J.UU oVliJI iy^r^JI 
6 j>l J* jtaj. ( $i ) j£i J^l ^1 Jtf ^-^ J^x;^ UJU 

tfill Zipf oujj ^jvJ IT ^Jall ^1 J OUS3I ijj^ ^Ull Jiil|_, |Ja 

w~-d I* Ufc ciijdl J^l IJL* of ^Ijllj . upiasTfl IJLa J jjJI J*ii J olT 



i 

$ 
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^ J L^il j-^l| ^^^jy , 



!"•• (0LJULlft5.jL.l_Y* f ) 
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c s bl J iXdl V 1 ** 1 V-^. «-*. J - *JJ^j>. glf V^ J^ ^ ijiu 
jjUJLI j* la>- ^ iJuJ i*V ■^i . iU&ll -4J Ic 5x-^lj oUjUl oU»>* 

a,yl* (> liA 1 J^J • J 31 ^ (j* ^ &P 3jp u* 11 ^ C?j* (VI <> 
jT/. i-.tfl illU 3 jljU g j ji 6I&1 Vi^ ^ J tf js^l «^t ijy alj. 

4>Ul| oljl yil itf I J WjT a~-^ « *J1 5 jliNl CJL- tfJUl 1 JLdl 6jJl* » 
<JWI l^lp jsJj Jl jJlijJI ^j^.^i c bll ai>-Nl jJ- Js^ll g jjdl. 

. ■jjJLiu«*iI l)ISL i_*j»T J 

- 4*j>H J U*V» u*k ufc*tf»>' <**) J^ ^ 3 A^ t^ 11 C^ 
« V>^jU °^^ ^ <* oU>Jl ljS> a— >. & ilt» at U^jSl liii 
v- UjlJli. AJ»Jt* *•*! »U*0 « Superconductivity U-^jdl J*> jStjj 

3ji ^j i^j i ja., U-J fctt JtJ at o<c WjJLI aWI oli olijjJll Sp^ 

0j$j at 1 ji>Ji c jjdi j*> » J 53 jij« ^iiJ>Ji '«& u$k W. ' J^» J* 
. jr ^ J\ oLjyJi s«b jp «J»^-Ni r u" c^b^" at n ^vn f u SjUjdi J»y 
pi j- air isi >j . uut At>. j^N ^t ou>ii jTi^ ^ u^ 1 -. 
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J -d*** U Uaidl ^ VM 1 '/■ t fl Jl tU- J ^^i tH=i c»T oU>ll jTJl 
oa* a*** ^ UaJI ju- j j3i ^Jl jL,l OJi f ^ j . Jfcl J J^l / Ao Jl J^ 

_ iC y oU>dl jTI^ jT oL&l J aij^ll ^L Ji.^1 cJj J| fl*^ 

ujyi orf* oT ^fc ji Aijii ^ jiSj a>. oia^i ^cs j* aij^vi 

t q^Ij j* tf" fltellj . ^j-iJll jp U Sjui jTuT J ijaJ.1 j^t J 

cuV^I oT f U 4^^, yw as 4 i jUidLI a*1fl ,>» yly -^ > ji jp 4.^1 T>; 
oaTt aS . U-^Ij^cllj ^1 j i^\^j t U>J Uj ^LS jfiyi Jp UUJI 
U.U£ Fussier and Simon (1969) <jy>j JLi UI^T Jll JUjaJI «i&- 
Jj^V. u-t» ^ **L- £^j o£*ll <y OIT <Jl 4 iMl:. J,*, Jp >lO 
-ri-i ^ W J . A1 V jAfll ^>-j iiBI ^ JT ^Ut Jp tf jJB o> J 4_^!l 

ow«^i . « \*j* civ«^. 1 ^-ut Jp 1 [f+j* 1 jt jjUjJi 1 ji„j , J4*. jp o VI 

4 Ste« U^jdl J»> £jjj> jCJj « 6mm Jlf J 15^511 ^blVL ^UCl ^Ji 

jrli^l Jp Jiyi ^ Jlfri cJ^; iJbl i.j5W i.^11 oljUi ^op ^ 
tf j5iB cJuVb ii ( JSJu- , yi c>u;ij Jls-i ei^; ,-u*f oT ^ Ji ^T 4 &Jj&\ 

gbrtli ^ cJu^ tit J^f» o^c ^ 4 a^i 1^ canj% CtfSVl J jya» 
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o\ *l i ^«Il oLSC ^Jb-1 J jjvj \h[ i Ubr JU-I dJUTj . O^j £>\j»* &$> 
gft\, jL* 5JU* jdl A> £^ J ii jCiB jrhJ'ill Jp UUI $g{ &'!. o . 
of Lbf J>JI j£* AJi» t i.^1 1^ uv~j^lj £1^ J jy&l tfj&N 
. tJt^* j ol_^- ^5W J«ill cJJall ^-L-f Jp Uji. ^j&Jl ^JbdNl IJL* y 1 J»,/*r<» 
gti oLL*; j*Jl ,_**»£-• jj-LSJ O^j^all us?l* t>f ^lll J JUUI alia^l olTj 

&a>. c^f JJI iiiU jail cJilt ai_, . oU^Jtl jJUjJI Jp UW1 J»b:tj JJc» 

. iUcp^l IJU ia? J diill JtAt <>**> 

ipj^jf Jp £»>Al *r^ tS-K \y~** J^ 1 Tjl* Jp .>£pNI < 2^UH j^j 

Ui Ji\ lil» < J^s-JI JiV^ft fjjjdlj *v»tf I JaJo^l **ij J t OlijjOll ^ 3«iw 
ju» h-jlA\ 43 jj Jp 4j0jOUjl«U jS"1j* <>• 4i-» f jjfj* of JlsU J***" J* 1 

«ijjj ^C»Vb ^aJL-l ^ 015" U j 4il» c CjbjjjJI ^TaJbf v • » Mj^i A*«*i 

Jll olaJl*M ^ a^jiill tjiij^l ooa Jp £>M olobM 0^6 £*£ ^J-l 10* 
Jp ^iUI ^ jlaT jT^U ^ jgoJfcJJ c_JUr •>. IjJIp «~J1JI Oj& of J^ys. 
«jjjdb 4>l£l vl>UjO!lj Jkdl J*\jp oUIji gu JsjJI jO.1 jyj . I* jjp 
Jj- JiOa^J ( ijjial^. ^ijy ) objjOJI ^ ^u 5pj-^ Jp v^ C?j^' 
y* JiLc^Nl Jlil Jju. Jp jA ^-=^ » ^"J 1 ^ ^ J^^ 1 <J^Ui-^l 

l^. JiU^^I 1 J!l olaUl dttJ if Jp JJb il ^-^* ii>. f U l^i JJ>dt li* 
c ^ v* 5 ^ (> '-^ u ^J* ^ iA ' ui-Vk*^ u 5- ^ 1 v/ (i 

J JLi 0t 3Jj j&J^I CUUI o^l^. Jl* J ^jt U lii OUljall ^ £jJI IJLA 
^.j!l ^Jill joo^ ^ ^Ui c JJUj ^y AiJ&j **?4 ^ UL Jt.^fl j~U Ui^ 
^-IjJI J^jH tsallT c Mt> Jl^il j-oT J cUUI JU*y: Jitb-^ ^I'JI 
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ilapi Jl £la* t£^T 5jU> bi'T (5? . %& ^ IkJI *^JL* t>T JJ ^T t fV ^ai\ ii^-j* 
j^rt ilAVj oljJdl »JL*j . jSBjII ^IjjT uihirf a*»tfl iiKdl V 1 "* ^'J^' 
^JU^fl ^ TjUp ilU» 0! VI . ^U a/ 1511 JfcM Jb-T j SiUNl J,l jp -J; j* 4; y*o 
p\^»\ »_JL#I «a* an u"J l ol J^" '*** J 5 *. C.J-r t -' (J* S J JL *M J*& tP 1 

<jUsi.VlOL.L-3*l4S'jp jwjt»-jjC Wiederkehr (1968) ^TjJLi *Oi j 

Uii U Us J 1^ klWI j&r jll f jJBjII 4, Ip> <*j>* f Ul ^j^ijll JW 
Nj ^ <»ll <p^M jlaft dT 4JUI jL&t'Jll i-LJ j£c_, . \f)»\ o^Ls-I j* 
«jkuJV J»ii S d£»-Vl JUi ^T «Ju£U IJU j . *» i.UI ip^uil <y f j*P "^ 

Jl V. ^ U^- u J^i Sa i V» «tf u&> ^ T>" < ui-JI *r J J* T ^ 
C UJVI j- /\ . . Jus il*- c «UT r Jp J^l la^cVj . dUU ^ ^IkW 

S*UClljaUWI^I>jj JtL IJU oWl. *JT .bib ^1 1 ^UU ^^1 



c *-li £**£>- l^-J c U-jJj^IIj ^jLJI J .a»L.j JUttl JUT.. ilUf c j>V _ 
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~**^ J* f ■> L u ^-> ^-^ r* ^ Jl ^^ S ^ U:i ^^ ^^ , 
^ oh *»tsui atf * u jj&s u jwi £ J» v-^ 1 ^A ^^ V^ 

. , Jbjj3l -ilk ^ » jf^ tyj*t SilaM »krt» ^W- 1 V-^. ." J 
j, v >-*& ^lUa>- gjJ f <D^t> c r u^ 11 *^ c-^u*"^ 

cfrf J c- j*i J j s^V wL . ^^ oU ^ o^- ** V1 • ^ ^ 

Jft, 0>V» Jab" ^^^J V^-A 1 ^V 1 ^ 1 '^ ^ t* U - ,'-. ^ 




i^9 t) 
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Six, j£L) wJL ilb»j . u^^i L)t J-*>«sU V J^f i£JM CJjJl J t -iJjj 
. o>-£&ll Jj-U Jt-T t5ji-«. OljLii-Nlj ou£&ll 4iJ j JJttjJl J* S^x. 

JJlW T^T 4-ii<Jl OUJWJ.I & JbjLl iiUl Uju; jc^ Jll_, c JJUII jT aJUII 
JJUjII jj-. fc-*- A^j^f «Jui5cj *yi b"t Jlill ^Jjy Jp Uijil ISli . mJIjj •y 

ii\ Jill tJU^Jl ./^l J\^»lj ^S 4J^i t TjL-eJ o « „*■ *}&£ iXjP Jp Ti^pl 
(J «*Al j^jxJkl ^Jpj i. OlJUli eJ> OljLuii-'iM 4Pja^ ^JJL fliajl l)T U ^vJo 

£& 1 j«u Oji btt .Jui&ll 4iJ j <.t*»Jl oU^ljL-lj v^ljUi^Nl Ifci JliJ 
J T*Jk*x. Y • J! »Ju£&ll J J_^JtJ1 (Sjz~c m fjiijtjU <}£c a;I U {%& Ot 
£j Jl ^ •*• Vl V\ c /. V Ji *UJfc-'¥l vJ £j JJ t^jj al J*->l 
*lpJt>Nl v^ ^jSJ 4j5Jj J5U UiT Ulk^. ro Ji J,^ J—jxLl t5>JLl 
iLJj JSLS Ulk,^ Y • ia-jil jl>l Oj>Jl «Ji* JU J b£c j . 7 ^o Ji 

Ujkv<M ^ytJl t5jl-«« »A*u le.* -»iT t t5 j>-T 5jL« Jjill jtCc ^t ^T . cJi-iSill 
Xyal^lwU ^ Isll Jp Tj^pI b^Cj . ^Ip *J-jj »lpJt-Nl 4*-J J /. O ftjljju jp^ 

U^fj . 10* .1^1 J»Jl Ivil jil NtU (fl) j£i ^jij . •IpJi-'bfl w 
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AeJcJV\ 4*~J Jjli. J J jr^-tll c5^ (5^ *liSW ^1 jil J^ ( in ) J<& 

L^Ulk^. 4«i» f t J _#l ^^1 JJliJlJl J Ulkyw Oi-r 5 * J^ 1 A $ J& 1 J^- 
^ t M jLi\ jJUjJI J Jaii Oitfl ui-JW^ f < aJI=J1 ^i\ jJUSall J 4Jlvi| 

£b£ J\ j£c \^j t ,Ju£&!l ci_, ^ J_#l ^1 jJUaJI J J*rt-j (•)-il.U<aJl 
jLia-'y iUi-l UJjII ^l>- jL.1 45USU p!jUI jJlayJll dlli jJU-M jJk^JLlj jL^d; (.) . 
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j£c LJU i *LU Jr'T tsh Jll Uls>V\ t \ • Jl Jp j>» UU1 £u« «j£*i Jl 

dUVj . ^,\Ji\ IJL* Jp oui^ 11 u^^~ *w* k& 15" c J**jdl J <Jui£dl 
«_jjLf »I J >-J, CaJ&A\ J JLtUll cijll iuilSor iJUOJ JJk" #1^ ^Ol j* -o'T 
. ouiS^ 1 <V-^ JsV.1 objiil jlyl ^ ^jj-l xp U Lui yj Jl dibJ asif 
J aiL-LI cijll sabjl lw obJLvJtl ^ jj j. Jl^J £»jd of ^ b# T>; 

. ^USfl j .,^1 ^ cri a ^il^II J L'ii ouiS^II 

jJ*dl i-J Jp .juiScJI J uiLil cijll jt Jj^l tSj^jX j&, jjdl_, 
j& j . ;il&|| <JU yrfljll JjUdl J l^ J*V Jl ^Ul j. 6>u Ot ^ 

v^.j - yiyJi M cJ>S"i «- r Ji—T ^l-u ^sijji j jjai iju jic ^^i 

«ju& t u^jii ^ijLjx-vi ^ ^rt j] j*~\j ^u i^ ^r of ji tw 
a^j . ^uji ^j^jii jui ^ j iv*^ai wv 1 tW o* viy* *-p 

OUlWdl Jjlii ijL&tVl oljLwc-Nlj a^Ic^JI OL^JljL.1 SUUi. 

5»r ^ ot jCc. uii c ii-ui ^j *lui jiBjii ^ j£j ^ai ;ll££ji 
v-Ji^- ^ c u^ «jjL.$i ••*» J-*-! -*»j • V'y^ 1 iP^ <^yi *w»y. 

Sjbi; iyfll^l iaij^Jl ^kf^-Vl Jt; ^ J Westat Research Inc. wj. 
OjUd! jOl j, 4,-T cJuiSiU u ^ail CJ^JI J jJicJl JUp ^ "bit ^j • 

c«b ji yr joji s,y^ oib ji ysi t ^v^i s> J UT ^ of ^ u*b- 

: .Uajt^l aOa j, OUjJ diU_, . *Ua^^| CjjJ>- C^\^l 

. 4U jjP J £11*4*1 J^l (Y) 
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iJUi JJUd J«Jb j . jjji^lj *UJs-."ill u> J^ J *Ua3t-T til t5iji ot jC-i 

<o rj»«l\ ^jll c^ai.1 jutl SUI^ iJuiScJI J J&U.I CJjJb jl*i Li ial^l 

•y 4jT iJUaJI ii* J j^Ju "ill ^-JJJ . (Jj*^JI l5-Aji Jp o j& JP- "%ai 5iOj| Jp 

J Ait Ui JS» lili 4 Ja^-j Jlif dlli ^jJ <^c j • t^-^l -hJ 1 J* !J * aAl 
jSBjII ->» "/. ^ * oui^J J \ Ji^Jl ^JWJ.1 J-c-T *V JJUj ap_^* .JuiSj 

J ;*• jJWJil J*j«^*t \,jj t l^Li^J J !>Ui J**^»i Oi ^Ji JjM JjUjJI j* 
fcl^J o^ UJli c l^Li^J J !>Ui Jwcw of Ju, JJI JJBjil o* X Vo <J*-i£ 
bit ^1 t l^W->-l J^i (i 14 JS^I 0- */• ^ * CT-^- 5 ***•* \ z^*^ ^»J 

i ( y. ao x y. ^ • ) y w ji t>^ ot &ai .j,. ^u^i *i*.ai>:>u ^ 4$ 

>^ u^j • rv 1 ^ ^Ui 5i*ai jJUjli j^ ( '/. Vo X ■/ Aox/V)^ 

J^l J XiJll t^ji— Ja-ji. jjJli; Ja S jJlill tjJJ 0_^J 0* ,J^i ^1 tiiJi t^j 
^jx^. Ja-ja: ia-jxll la* i^jj c U>T Jl Ujf ^ ^Ikll Si) J oUJk^t 
^1^ ^j c^ily. ^ <X u>^* ^J ■ ^^ Jl ol ^ «i cr 11 ^ 

.Jui^dUlk^t JlSCil,jJit jyt iiiti Bryant, King and Terragno (1963) 
Oij. Jj^idliC libit sl^ oU«Jl^ cl^li J^!3UI iu^Jlj d^»JI iJW CS-A-J* 1 
oJl* LJ v^JLt Jll JJIjLl Jb4 iji^jlli King (1965, 1967) «^ JjtT 
jl>L a>U:i oUUI Jij^d Up i\>Nl ^ Uiy ^> j \f c i-JU-^H 



rM 
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ijv^A jjp 4w*-ljLl *JL^ ^Jjo »-i»J=i' 1 ) • li^l Jr* *J5' : ' £*"-* Jjj" ^J*i ^*- 

fUii *bl Jp ^-IJll >_, £»-l>l .JuiScll »U««3 ^jsLI j^tdt-r 

. 4*>-\J.\ oi* ijJlSjj *Ua^t >y icrljll U-P A^x^^a; Ul ^ijdl JJUll tJwu 
a>-IjM *bl Ja-rfjl* UjJUl Lff»*i f^- J&-\j ,_/****• fj* j^l **?■' j*^ tyt ^ L^J*i-> 
J* j JiLs- ^c j . 4*$ll «JLa J ily^ll Ot* «J*Jk< *tat i-il ji t,il ^Ju ,yj 

J^iJ ■ fr-j^W f U« *!•>! t> /Jjil j-'^li •d-^l & -^ *iA\ M 1 
. jJ>di j •Uas-.'tVl d~>- *>. ^Ikll »bt Ja-ji. Jp ,>*• JSCij jJJj ot <gU ■>* 

Jp tJSjridl Jp l^jJ^» (3ji S*Li^i c U jJJ jtj l^lst j& J aJUjcJLI oUJW»il 

no 
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aJL>. ^ <#v^J ' V^ 1 ^IjW^ 1 <J^ t>* ^ jN^ V «J»*i£dl **+c ^.ji ^Uij 
jjp j, jlyl ^Jui^ll J jjT^l! •l.JI, v u ,i ( L fib; Ji t i^Url 0!>UjU 
(JiiiCil ot j»j Wjil. t'L>-t j3 *lp^i iil> j . owl>- CS$*y Jp J.riv»U-l 

>m 01 J. i dlilil NU* £JoN U -e* arts f. *UoNl IJLa <jI Nl i l*~ J*li* 

: I^Iaj ■yj c (Jiui^xlb Ol^UM iSy*~* flijjl ci^ J 5^7 

o^l Jp JUaJJ <Jui£dJ j&L .1^- < aJLwcJ.1 <Jl£&11 ii) ivJ. _ Y 
tJuLydl JjUj- a?-t J^l {^ r Jk^ jjf S jl^. Ji! {#£&> <*Ji& 01 SJalUl A^blll 

. oU^Ul Cil ^i jc ivl^l SaiJ.1 -kk^l tS-M / 

i d J*s& J j J^ oi» t sjuai oUHl cgjb-i jp t>\>i c jjiijli ou^ 

cUlT lii L. *Jl^- J i^U-j t (Uli JU, j^o: j . \^i tjly j^ U SjIp <ol£t 

s jOiJI i^aJ jc t tjlp ^Ul; Oil* jll ji* t>* ^'y^ <^i V. -^ ^ ^.^ "-ir^ 1 
. Uil^l J«- Oljly ^UU -^jl^. ^ j6"*J\ t^U-l i-jlf Jp 

01 «_i*i&U ^p^iJI flk)l> ^tf I iilSill iJUi' JJ>d j^M 4jt dUVj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i>0 ■ -A*^ 1 ti ^jll J-l^ £^ J W J^i3 • t^W" J^ 'j'yi fi J 1 ^ 1 
ijjbiil OIp\JL.| aJU. Alj^f c^JUl tjui^ll A~aiU iJUill i*jli» J&L>- <j£*il 

: cJi,.^)l oUL *>l£l ul&l XJ^ ^<jr 

(jt IT c >^T Jlf <£\ J AL. ijjw jtS"t JUl iJLfc J ..j^L^I IJLa jjal ui ^j. 
Ail Jj^fj ^^>jj . *Jj*«t> ju I _^«l A*»j*JU iJLjili iyaJU^uJ.1 relluJl t j* 1 _jj*>tXjl 
i^j. CjUjW.1 f-Uj-jwi*!!! A*i*viJl ikJI J OUikyaU (J j^Cs^xU Sjjk^ <JaJt£j 

l^ijl^x^i <jji& c-*i?ji ijir Tjjiu sail oib ji yr *\ »»\j\j . .jdi&ii a^l 

iJiP ib jl U^s < i.UI ajjUo^I Ol jUp^I j* kill «-j . UJbJbf Jp J-jJI^ 
j£ij UJbJ^" ,}&: J3l jflfjll oUi jJIp jb jl 1^ <^T t Uj£j\ ^UJkvail 

OlilS^l Sib j J} JUL cP Jj ^ ' *"M L / a ^vait *>-ji C*»JjjI yf 4 aJ ( _ r J V 

A-^vill SoJll oUlII ^^JLiarfij -UicJ ,, -^jOt'bll . flkJL i^bUl jJUdl 

jSCij tv«uyaii JtS"T Ail Jl^c-lj *^i j dJLiNj 5*li£Jlj aL*»Nl OUiul iiUil 
^gjo j . till jLoC**! ^ />UaJD »JJb U jjo i^ll » j^UI l yu* t as>rd\ \£y*** ^ li>j»l* 

J C;\jl~kJ)l\ JU JS« a^J J-»^ JJUi *lyrV iJULI iiUaa'bfl a^LI dUi 

Cj^\^>-I SUI^ Ailll jjAwast As»-jJ (J ji=Jl -A^ 1 /»^*lli iJ^iJ • r^' «,■**<* ^-j* 

LjpU- Ju*»l ~j ^pl tliljLiVl 2JIP J*v«ji« ^ ji 1 ! la* j^tj ' oliUI -X*n>jA y; 
dtf bl /. Y* jjMV jJ«a A>J J^" j^*ll ^ olT Irjj . d^ JT J 
bi U aJ^ <j wll «JU JJ; JU; j£c V bit Nl t 5 jli| ^ Y li^Jl gJU l**j> 
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.c 4*^-11 i jlkll jjp iljU jap ^ jbU ^.IbJl JJ^ (jjw, ^U'jNl ol ji^ll 

J^N i>JZ 3]i*li OJI& ^.IkJl J^o U SjIp j . «Jui&)l Jy* J -^V 1 ->' 
Jij>JL. j£i> <Ju*iJ at oIJJIj jjjJI tjl -r i> jCil ji < olja^l ft JL* Ji, 
t^jl cJu^ ^ j& I,.! IT t iL»JI oL*Jl jl-1 IpU-j uui^ll «Jdt& J| 
.l^Ji Ailll ,_,*-*«£ ir ja SaIjJ Jl tf a Jl V'^ ?>' J . J*ill d^JI *l j>-i iilSo Jl 
*Uux-Nl Jp U jut" OjS^ uTJIpj . .Jui&II J il>V' t>* J ^-' Jl tf * J? Utcb 
Jj^\j J*ljjll ^Ia* fjZ t)t tf* Jl c Vj 41 tT^J 51 ^J 7 ^^ • ^-r^ 
J»T jOJ l^t N} . a!»1 ->. JfcUj .Jui&ll oJl& fat j Jl t Cijll ^ J 

d-»Ji Ji; J olji^ll «Ji* Ji. J^l ^jji^ .jfA\ oi wr s> JVc-i j*Tjjfe 
Jp Oyco Jl U-UJI j* ol jli^ll iJiP j- .0-1 Jl t «JNI ou^i j aJNI ^-IJI 
UW-.I jijJ ^y 4J? ^IjJI ^j . U-UII oljli^l J* j>11 \r*>* -A-ix-ll 

*U^f j* «j» ^ j-.aJ-l Jl ^JJ Jttl J*- <> -^ ^'AM • ^V 1 

^JUI <Jti^.\ y>j i tiiUlWll Cv. SAj^ill jjt ol»}UI y>j t ^- jL-^fl 

£Uj- jL.Nl Jl-Cot Jl oUlk^ll 4J 0j£ tfJllj 1 J^l Jt,JI ^ J ^^U* 

■U jj t aJUl UJbjj Jl 4*>II lJ^U- 4i>. j<Jj oji-JI lf>u, 5k-V 

^-T l^ f ji ii,U->JI U> UP »l j*-i. dW 4jJB 4-s- jU» aJ-U» jjp JJUj" 

J|_, C Ol jUb-^l jT JJlSjll J 3 jJ Jl W 11 &BI «=»» Jft* L5^-» ' J^' ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



HELIARC WELDING use SHIELDED ARC WELDING : , |i. c t^wJt 
j- jJ-L dJJij t flWl ii& ijUi Jp i5Jll.l aL> CjIoJIp iilll «ii> OjiC i)t 

i j^i Ol J J Ijiio ot * IkJl J <irf*JI <J,j£~. Jp- tsit Oi*i (_>j^ <0l dlli Jl 

il>Vl i»-j3 ilob jl yr j < <l*Jlj .Jiui&ll Cij J iUtalVl Jit \£ l ^"Sl 

. uUicll 4JLP *Sj>rj 6v*j!>Ul j1>*AJ ^11 

kJ]i c aLLlI aS^- *2Ji tLJ£ a^>cJ\Ju»\ *h*j J tlijll ^4 TjruS - IjJi \ij*Jx*\ 
*Ja tJUaiV Ujj ie^tjll jl aL^JI ^y yj*0 TjJlS {^j*. tJUa^N 5JIp j**£ 
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5L>. dilij t obil L^^U ^.op Jp ^jjJb^V JII il^ll jUjl-I jp j^ji * 

Ol>-ytl c/ a>*i Jp SjASJI (i^Jl JV^. t^jj CJIT 6? i^Jb>. lil . .. l!>JI -ju 

0& ti 11 V** 11 V^ 1 «^U A> * u-tj V JSCii jis 4^%^ olji; J^-Jj 

jtri 'Lii 6ir u jj . i^ij; jSCr jj^r ;lj jjii. sjip *Ipjuj ;lj ^ ^l^m 

. AilSdil a*«UIj aJU, 

v-j ^ jt ^jai 01*1^1 ^yb Up jjj . v ^ t Uu4i i»j jji u &>ii 

J c aL>JI J^l ,JJI& Jp J^ at JJkxIl IJbh j^u. ^ ■}&_, . -^jJUUIl 

jUic jJ^JI 4-J Ja-jXC frUijtiU 4JUj^ t <i*Jl U^ »1yj| JUj U aJU-j* 

Ot j£* isOJI ^Ipo^I J ^Li^Vl ia-js* Jp lJj^cJI dJUT _, t ^ /. > » 
■aJWJ A-.lji J «JJ>JI ^uj oij . jail |J^_ jj»dl a«J ialj) i^Jj ^a^ 

jlT Ait C AiJ j OjJU tJLnaJ Jl^>- «i t j^yj Jj jXJI ^U»- jL-I ^Ui' J 5L yJl 
J-si* tf all £jJ4l jRfl jJtJl Jp Ti\>l 4.1A5 ^jU tfJII <!>JI JU jjJOc 
Jl / i * J' j>- 0* , ^ ,i *^ , J^ V" 5 -k-J^. A^^ri it t J*2i JJUjJI JjjUp Jp 

^ '/. \ • Jl j>- ^UJx-'ifl ii-ji. J aiU cijll ^ J liu 61T, . ■/ vp Jlj^ 

,«Jall J oljlAl ^jtj cljUl i^tt (jy> qjI^ J-K iJ ^.yJI V^ «^^> 

i 4L>JI iJU^ i^U- oil j «1$J ^.lijt ^j>JI c5^ J? Ot f Ufj'SM •JL* JiL j^^ 

. 3LyA\ <JUi JjU. 4JL>JI tjj^j i" jl^ Jp SjJUiJI U JiSC- IT 

iaSor ^U cil»t \sy? Jp i»JI U^ iilSj <J Ui JJk" ^^kj. ot JLu j 
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OULP *1_,>-^ a ^ f aH-\ ^ij &J&i *^xJl jtt^ 01S" - Ty eUjS'i j^Jlll »UiJI 

: ( v!^ JO jJlioJI ijp 
YV £j^l 

(Ills' Uii V j j*ail) ^L-T jJLya^ ,_>• <jA>«iJl tjULM oJL* Jp Is^pl jSCl Oij 

jl.jl£ J .U^JLJLl cJJJ l^ ti jUs* o^Uoll Sj£-I JlSvx-l J joWJJ cijll 
Sj£-I j,p 5jU O^Uai! Sj£»l CJlS" ■> . l^ j&r. J!l ^Ulk*«ll jjly 

/•jix-J UL«*« Sj^X^ ijujai 4-^tJl jt-njl (j^^P «_JJaXT j la*J oJLibM CjULj ji££ 

O^iij vl^Jl j£»»» Ol^ j . CjULAI j ~S J3l cAa^s- J^cu«Ij *1>bAI <j iiaJl ilp 
Jlp-I ^ t xl*JL a ^U:i ^p^iJl flkil j, "ii oUUl ^>«i ^Ull ^p^ill 

jj^ tjrijii ijla j js^ii ^ j . trr s*i y& jAi js^i j} ^.j&ji ^ji jl.ni 

CjSUuII CjUkuj oUI^I JsLaj ^S\ U li| il^JI J aLd&Vr^Ui* j^i*. 
^ jvJfl il»Jl ilf- iJull^J jv»Up cJ»1x* J JiJl a^ ol£r -$ll ^j . iJNl 
Jji" (^!l <JJl&ft iL&Sj oULJI ju^,. ^o- i.1^ >j lw Aildl tJJlScJl 
U»*J ioU JUI I (J SijljJl cJjII J^ljp f;-*^ _> • OUUI JU>^« f p^- t*J 5iL jB 

Oljti ljj» ApI?-^^-! ^ U JJIp Ja*»ji» {j Sat j ^ (S^Ji tJ' *1»1>UI -tv!>j^ 
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r 

^Ull ttl&l SJUi J-U" Jp Ow* *l» c Oui&Jl J W JU-I y> IT j 
^ Ait dliN j . J*JI IJLL Oy J^JI al>SU ii^l tfj-U ** ot *1*JI a** 

^ .Jaiii jt 'jSo: c d->JI J OjUl Sjjku JjUj alJ^i; lUUS Jjj- ^J\ U jj 

iJU«JI IJU J >3l jU»^l L.t . d^Jl JjL*. jjU Jp Jdl tfj&M 's-* 51 

0j& (1)1 J-^i t» SiUi i oJ^I UJJ JSl*JI ^yavaidl [£j~»* Oj£j 01 {f*+£ 

SoUS^I i^Ul j* J*irtl ja OIT Ic j j . U, Cjd&JS gUaJi i^tfl *U£JI 
jy3l ^.ii ^ t U, Ctf^fej'li cU5» <> Oi^ 15 " «Ja L,Ljl 4>* ^ J^" 
O&L tf ^ V" u i>*J ■ •^-'-J 1 J >^' "J^'j ^-i-^ 1 ci "=»J (>• Vj^ 

ij: ^jbviii*ji ci»ji ^ !jl. j^rt ^-t^iiu . ^^i j> 0j& ot ,^-5^ 



jlai. t Jul&l <JU» JJk* Jl* J J^Jii Ot ^ JM iSj*%\ J-M t>*-> 
Ot j, jfh >lcll IJU Jt* ^4* j . JLc-ilj vl^JI JU 0?. f& & iu ^- u 

te SJL^I J^lJtll jA^ ^^u iiU Ot j>0 j ij~- bt ^1 . JJb^lj *VpJtu.Nl 
J JjcLl\ J^ir\j J>JI .lj^-1 JJ JJcA\ ^. >lcll J JiiUil ^ j'-^ 
l^J cl>Jirfi jt j^xc SiJUi. Js-ly. *1U Ot iUS jj ot^t . ^ olryM *!»> 
t^t t vl^JI 4pU» U-^ J j < jLJi-'yi &>-s J <^J^ Ot j^: £^- 4 ^Icll 



VYY 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



o&tUf < i«if t. ^u->vi Aif- j Audi dijj>. jjtt yr j . ics-jUi aijii' 

Lesk and Salton (1969) OjdL-j diJ & JS3 £uJ Ji^.J^iT «Jli Ji£ ot J 
*I^J ju, " dc5 jJI jkUdl ot 4 SMART Ojle- f Uv J^L^JIoLJUjJ 1^*^ j 
*pj** iibt OjlC U Silpj . aLS L ^Jj! jhbcll j* UiiT 0j£» U SiU ii^»*JI 
Jll jklidl i»U"l ^ ilU 01 if c l,^u 4Su Jf J j»lcll cUlj^l ^ JL. 
Jrf- J* ^ ^ ■ ^ ^»j^l ^ f ^ »'^ i5js— a ^5^' J} }U» tfi jj ot ^Sor 
Awt^ill ££A»ULl 0? (Lancaster, 1968 a) MEDLARS jjJjH -J& J JliLl 

•^f VI ck ' OljLiijU.'yi A>jJ oy-a£ Ji i£»j*'»jxr<aJlj..u& A t 5JJI 

-.Lii^l jUjT t^Ul^ d^Jl dyu* JUaftfl f 4 Ulll jA 4&L j o jLix-.V 
Jb-I ju» a*01p*}!I AJbj-L^-'if JUiuLl UJk* ^y aJUS Jlrt- vjjL.1 4 4duv» a*>-I^j 
. ijvaiciJI aLISII «c^ ji-j U, A>JiJ jUiu-Vl Ai*v» Jt vLjjrfi 4 oUjlxLl ^JU^T 

aJU» jtj %»-j y 4 0j& Ot flkJI .j JjlJll jju JUaj^l A,-'. J ■j&.j 

r oi- iii» . j^i j* V-*. u jirij oUjUi ^ oipUa* >4 4 «i&ii 

S^OUNl a»1>-L;>-I jjp r-j-J>jj ajUi jyoM jUJs*"! i£i 4 (Juxy? jLJc^b Jj&d.\ 
«_i*i>3l ■>• Jf StUS" ij 4 (ij»JI owii ^ \*>. JiujJI OjC tJ^-i 4 aJLu(!I 
S4K y dlli a* JJL U »l j j ^ JJlt N aJI if 4 tl*JI iiiLsJl jL.lj f UfcJI AiJ^ 
JJ^ Jj 4 il^JI OU.JI jL.1 *v»j J aI jjyi i£Jl\ aJUJI cJcdj . £j>JI j 
AiiUod'i/IJiJl a>t_, ^ 4 J^UNI Jp ^JU ^ aJJ» 4 ^tryM aL>_, 4 J^JV 
JjL*. Jp -jOl ji . oljUiu-Nfl l*y {j^J. Vti ,y Jll l_JU^/l ^jjl ^ 

JUaldl AJ jUl l^AjwaJ ^ OLUI A^vst jt*-l J|^U»li Aj ^t N 'J-^ jj/ Jlill 
ot Sjt-.'iH oO* Ji* *Jl jj£c _> . A>-j j^-P-t Jp f UiJ ^ oSlI jUa-^l A^U» J 
jAmJ U'SjIp IA^«I*«I Ot Nl 4 AjIjUI J. JLiuJLI i_Jl>- £* U4JL-I .^y UjJ* «— Ifci 



rYr 
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J "&* JU-! y» lT t If. ^-tN £,'& £Ji" Ji& U < OUjUl ^ Sjb^! 
\xf t5^*^ ^~j (*■* *^ _jc** *lpJt-*l <L«j JLiu~<d! f>uiJ ^gJl |«*-ljJI ii-*«Jl cAXf" 
oLJUJl tJJbst -jv, 5JUxil i»*ljU J.&UJU •y liJip iiU* d)J* t c^ 31 ' *J^°.J • ^Ac 9- ' 

' Vf 0- f ^ ^J oht^ 1 0* J^i <y^ JL *^" 1 ^. ^* ^ ^ J* **" 
^L»«Jljw! ipL,e» (J JLiJLil JL4JLI •jv, jl t (_5^>-l ij>- ■y v^-skJI jj ailJkl J^-lj 

yTI iJbi ^ t oOa 4JL3M i.*l>l j*Uk. Oh J* 1 ^ 1 f^k w*^ ^^ ^ w 
JJUi *jv*)l jtTl i5 l ' 0j*" *'■*' i£ .***-• J^*>«*J 3*15-T oUI^-^/l Oh J°j J' fr"» 

oJl& Oh ^j&I -^.'^1 dMi t jL^^ S^i-^-l i»*i_^l yl^ ^Ij 
Jl o^U-Jdl oUlyl J jU^I ^Ji Utcla* t oUryM «JJl£j o^all 
j^j . ol>-jjil flJL* j_iJl£j pUijI (JUL j i cAp?j£\ •-^'LLf' <Jp *i-.*JI JjIjJ 
cSjku U Siloj ; oM>-Jdl j^ J * £»NI o* J; J 11 ^» j^ & cf*. <£j^ V" 1 * 
S*U$Jl tfji-j: ^UijNl Jl ^iji it i 0!>Uull »JL* ijJlSC" ^U7jl Jp dUi 
i.*l^l j^ljJ ,>* j*>- M Cj\jaH\ J J^Uj . ol>-^l oJ45j ^^^ 



ryt 
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L^bill cJ\&S\ uiuiScJ j£c Ait dfla tii Juit . Oj ^ A>til.l ^y£JI j^u-i 
, said I SJJtoUBIipH. J^fi-I A-JUai If Jit usUjLI uiJUUll^ TiOP^Jku at 
OpU^ . £»fcj-yM aU^. J CSjII J aUiNl Ji dlli >j tfa ji SJJLI &M dt Hi 
0UJ1 Oli SJuall iilll II j, j- 3>il c v-biLI o{l£jl _,J oJJI Will vl^. 

Jrf* - (i* - ^J*^ ->** ' *~*^ ^ ; ^^'> M, ' -^-^li V^ f J*i 5 j-* J^* t3 Stl jr** *^ u* 
cA^J\, g-JJI apU» jT obj^S*jjyi jp ju»dJ UoAl i5>!l £^- JlsLI 
o^JKJ JJLI jsp J^^U j& iJJJr . ouJaJI Ailll ^^ J jt *>-biM 
Tji^>- »_Jko of ,j£c aJJ* f j* j c t5^>»JI Loi J**-ji* t/**>- (il cP Ji Ci\ A->-biLI 

oJlSsJ £*y OT A*>-l jU aJUJ ^{U l>j . t3^t»*ill Jp iefl^ ^ i_iu£&!l 

UyJl Cij ^ JfcU otryM OJI& J J^eZ <jt j&t l^t H[ t oui^ 1 

VI 4*-#- ^XH ja\\±4* iH A 4jjUtiftl 4^-fcll J* 0!5Uall A*>-lj* j jo U 
tUv^H oi* £* A^>^aJ £& U 30p jijui&ll J il>Jii JJI *Ua>-^ll JUp ji-AJb 

. i«>-ljll JJUjJ 4»«^* 

. U*J U-UJ| jS"\ SJLi« A»J Jjli* t5 j^WlicJI AiJUl sJLjtll cJ»-il>sX,i Ail — V 

i^U-l jpjb ot j^c jsM aljijU J^ll tfyJLI *iJjl UT &UI t> « P ^ iVji 
J^*LI Ji& it jj.a-^.dl UIUI Wl u;y-t «^-U ^ jSor Ait Hi . \J^.H pJi 

ol^Ji> jt jjoJI ol^ij^ Ji.ja-.lj ji»o U 0***d\ Jl5lit j. a^u jSCi iiL>^ 
J^l Jp ja^JI ^^ ejllb^l »JU jjk?j c oWk^l cju a/U3I ol»>U» 
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o ^Ujdl j jtf&JLI JL^JLl Ju U*ivil i.tljil y^Uil Jui at.T SJ^J *iUj 
Jjj^- ^4i j . tf^i o^l^ll ■>. jjs^ll *3Uj . obr>l J jl&UI a^JLlj 
<XF J«i J flkll Ji i oUjkJI Os-^l j*l umUU J i.*l^ja aJjU. (A) 
cjjl^llj jfA-l J aLcWI Jl tfi j> If t ,JJl&flj S.UI ,>• jfcT jJi oM>ull 
oJI>j j jU^^U 5ju*i. obi jjfl c*jl aJli <_-> »lkll J Ul . oV*-^ i>U-*l 
. ol>-^b i^UH «jj|&|| £UijIj o^JLI s^b j jp £- ji-o If t o!>U-jll 
liTl ^J v flfeh it IT t 1-* ^ IkJI ^y s*l«* Jsi Sjj^L ^-d \ ^lkJl_, 
aJUs jtTl OjC 6t ^ f IfcN J ^dl ^jJL&J j^c j . Sjj^L \ f IkJI ^ 

. J f Ufcil, I *£\ ,jJl£dl ^ J5I aJLj-I iilSo j c Jipi JJs-Jl) vJb 4j J,!, *y 

^ air iii u ^iw ji^ai j j*j»- ji ui^i j.ijji ^ J& *ilaj 

oU>U JiJ J oUr>l obLP Jp ^ oiUuU oLLp Jp j^TJ3I J*irfll 

fi J 11 4?^ *J* u» U r \>Nb JJ. Jll oLJftlj : JwJI *s — \ 
ci c$Jsr- *l jj* "^ ^.JJ • tj- - W*" J J' rt iP' ^IjUfli-^l iJiPj t L^Li$J 
iJ^ Jp ij\ L \^j JS\jJ\ ,y jS Mp tJuiSj aJ *>_ i^JJl JSjkJil «Ju>jU 
J jUya^Nl 1 .cSj^l j >• *' ft*=r «^»jb«I U Iii c oljUc^fl ^ LuJ JJS 
JjUkl Oijll J Ut . ob^l iU-y. i^LU *U^II Sib jj e o^oll oJ15j 
t Ol jb-iu-'yi ^ jjuiT iJlP Jp ijlj JjUjSI Jf* bxJ JJi iOp Jl>-i| jLi iiu>- 

jJBj!I JUol (JtfljLI jj.iu (j I** : o^-Jll <j ijlUl ap^I- Y 

* j*£\ N Jllll Jj- Jp c dLit^j dAli JJUajj . fll^l J A^f iPj-, ^t 
( ijli-l *t»U-Nl ) dJl OUJl>- >rJlii Ob»jbAI ^Uu Ifci ^lk^i ,^11 »J»j^l J 

i_JU2 aT i^j^yi oJu.Jt.cJ j^f j . <->\jfe\ i'jfr\ a** J JU-I y» lT 
■j* i-.L- f bJl ^ >W« oljbipVl j>. UUp U Jp O^UJUJil ijjiUl ip^JI . 

rvn 
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< A ). J j-^r 



'f 



ItJI 



J* ,jJ*»U-l ^ ^j t.jC Jit djii-C 

lJ UaUo* c-p iL>«JI <Jji~* <J**"-i 
4L2j ■j^c »lpJLlJ 



tf 



IkJl 



Jjs^llj ytilluu V-'Ju 1, t?*Jj v ' tt ' 

: cAtr jiM ^fi&Uxr 



LuJ 4, 






rtv 
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Jl &$ o! V-"k u- OlS - H ^^vdl J iUdi^J 5J jU it ^ jj ilU-l oJLft J 
U gh ot jt t t*u ^jUcll ilJipj jt jJUJlS - c <Sj>$\ oLL*JI c£0>-N ts'W- 

. ct^^JI aJUjJ o^JLI jy* ju j> ij-is^* £* c u^*' 
AVLP ijPjill JiJl !_Abi*c i^U^I Sil&ll SJUi J-tly 1 <j^w iiiU-. U J-- 

<j c 01& SjjttUl ■j/>j Jj c J JjJ.1 j^p <y aJI.aaJIU jj . ^UiJlj Jjid.1 uH 

4jP>W J^ 1 a>-T j >J1 * SJW1J -JJ J W JU-I ja IT c %«&)l aJU» JJUi 
lT t UJjtUlJjl ^^Jl ly^w JaJjS oUj$Cil oJU ^»c3 . ai iu*t LP Jj*i: 

sui^. j. *il<di aJloj jj* tsT J Jf t; oi j/Jj Lf c dii i jij VT juL^ 

ij^Jl jliSlI Jl iiUVb t j-lkll Jp t>, jgJiJ ^ c5-*H 3JL» SjiUI ^ jlfifl 

cJui^ 11 ^ t^ J -^ ^'^ UJii£l b ^ J^l Jii- > ^ J*' li i* • ^W 1 ' 
S^SUI jUNl *5^3 0t /^« UU t aUU j^t 3»3 ^1 <£\ OLJJi OlS SJiAl 

: <Jl=ll 

. ipu^. j iiBI J ^U=J1 uJl6 ^Liiil _ \ 

VYA 
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i abj- ol l^>JI oL^ijL.1 aU*y p^Jl J^jJl ^jui) < jSCJL1 ^k.- > 

. vl*JI «JJl& Sib j Jl ^j j, tr 
iL j*. Uf Jl hA£ L-^Jl Uj>-j Lc j^ « u *ii^ oT jji»JI wJ j/So: — Y 

•. oUi ^ T.,,1 I Jl>ol Jl 5b* b*^l kjj t ^ikJI J jjBjIi jju AjPjj ^jr 

it jS^j j ^j^jtScii jy> jju, u*^ u lij u*if sy.it &jj. of ^> j 

JJb'jJ! jOp J Sab jj c «*ll£j i_VL&Il Cij J Sil, j t vJL. jtfljr e *iji 
^Itflj ,Ipj^| J j^Jl j* 5Ui c i* Uf JT j LiPlr >l £ J& 
&> UP Jl 4,-tJ.l <j Ji^- oT j^J i^jULI Sju, jlfifl Ut . jj»dl Jju* 

OU>U ^ j . <L>)I i^ ^ jju^I J^it JiU JJ ij-ULI JU>| ^ 5U* 
Wjll jlj^ll Jp jr «i oT jjji; ^ gja Vt juu uji MAj i ^T^ OLT 

. UTlu^j oU>dl e-Usdl UuSJI <JJl£dl j^ oUI^V IfctciloUjUl Ji; 
OJI& W J)T e i-jJU ifj Jp ^aUaa'ill j^l ^IJ Jp s jjj3l UU 0j& 

m 
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^ji-j: ^li-j^l ii& *JU* ,j-L5 tJ J-i OS O^J J « ^V^ 11 ^J** "*?->* 

> 7. o . jj£ Jo*. Ji* 7. v« *Iau^.i 

oUjWll Jk <Jjl£> OjJI^ O^xiw. U)Uc Marron (1969) o^U f \» ^»j 
^Jlll otfJdl J i.a>«iJ.ljt «jJl&il ^LJ- UtJl oUlj*-Vl Ot Jl ^Tj 

^kL jL* y ^Uj c c/t/5l j? S j*r?*J T>t. jHJjII Ol* J\ C&JI ~**j~* 
^ Jp *)&l\ aJI^ J ^U *>-ji hy^> «l&l ^jjT aS^ ib jFj . i~Sll 
StU-^ll 5^^ i ci.Uali.i~ll S^iOT t olu£l <y jwJI £&1 J oULJI J^j* 

V-.L— Uj jfJi ^j • ^* ou>ji tiiaaVi oJij « £-ijM i*Jij * «jjH-i 
Jp ateM oJISj gjj? UI J-* Ss j<Jj c s^Ui c^Uf >M .jdiSi 
J^ ^jUb jl *it H\ *l£iU oJA dj> ,» -Hj ? oUa^lj oU=dl oJ=* 

Ohij: i^UUl oLb-JI «jJt& & iLJUj ^^l Jp SjOill bjoJ Ojfa <tf ^ 

SjUI JT «!& jt c l*pUr jL-l *j SjU-1 JT SjeBj J t • jl j^-1 ^_ £r0 ^ 
pjJI U» Js*j . l^j L SaU JS" jt t iPjir. 4*<iv J^ *H& jt « U^pLU ^* 
^ J,UiM ^.^ Jp T>i U JJj>JU J5JL> jit ou-5U ilJb-jM <J«J15j ^ 

Ail^; ot j4 i «-l jB i»JI ^Uf <JJl& v 1 *-^ ti sas - j^ V^ 1 M JI 

^ t ^i » oi jjj ^ -Uti*« j«- Jp t>. li v 1 — ^ u .£"! oi ^ S4 ^^ 1 
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* Vi* 1 J * ^j^-i £-* i»Ji oU^jljL-i u^ bit t^JSi lip". iUMj 

CiT cL»Jl CUjil JL-I jwd <f j . S^UCll ^^ £UTj| Jp Jju If t CJL. 
oU^-l^l ^^xi t *b^f| tf ^ J jj^ ^i^, ^^ jj ^,j, j ^ 

Jlj^** 1 " J"-j*. J** Ulfcj U,jJ at U*J j5l lib . t icj- jL^ U-U, Sjlil 

' V^P N>iA Jlj^ UjOi i^jL* iJ-U, Sjli| j£j SJi^j iiJ^j / o. 
*Uji~NI *bl i-^ar ^Ur^iM l^U ^ flfcll Jol ^- J^jj ^ fc? £jL£.* 

4JUiJ*t>jUF jwdll,. ^ iLU SJb-j t OJi dlli Jpj . 1«pI>->1 

4 ^1 a>.t J iikil Jjjtfi ^jul oy «jliJI sa>-j!l «i* dfccJ j£*j 
U* f U»c-.! j£c laSUj . ^T / Offc* oyl^" iU5j <JW ^ fijUll / 

^Uj/sU ,j£*J . iUUb JUftll VJ JUI J t ^i^ji oU^jl^L-l _,! -ik!J 
Sib j j. ci-S^ 11 OJISJ Jp t>, U 5UI^ ^ t ^jijli J ^ jt IJLL jSi, 

*Vj J^ **& Westat Research Inc. ij>«JI Obj i.«.^ oJuil a»j 
•-ia^* ~**A j& ^ «l^ *JW U-L3 Sa ^J ^j^— U-U. ( £|>-I 3*1^ ) 



rrA 
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iilvail OU1LI J ^JUUcJl c5jJJI d^JI £\prju*\ 5JUi iadl oJ* ^-^-* <JW 
y> J^UI -wi^U J«ja. SJb-jJI iSl& J ^l-tfl j^Jl 61T, • fcj-r^' «^ u ' jJ 

j ji* ^ ^oij^ 1 ^ ^ dt ••!» ^j" *•& (> * t ! ub 1 •*• J • ^l*^^ ^ 

**'ji JT Jp jjiJI ;u& ot vjvu JU «jf tft « tSj^ 1 ^->^ l i ^jj» u W ^ 

. j, _T_dJLJI Ja J Up ^ if tsjjjl d^JI j Jil CJIT U-U £l jrf-l 

S»UT ijjl. Jp iU-l J W U^l o^c SJ^j U-UI SjliNI «!&_, 

j> 4IU-1 60* J b* U-UI SJ^jll aa£, . jiUl J»W Jp ^->VI ^ Jb-t 
UliT iiU of W jll bji . JJeJLI sUj & ti~U> SjUl JT Jp j/dt t-^oi 
ojill lil^ oTj t !At» Engineering Index jt Index Medicus ^Jj »>.!*• 
O^r J3I Jb4 J iiU dl W U* jSl blj (UjjW »J»li£jl ,y ^jJLbJLI <y 
V. L. m of Ju* *Uj V • j \ JLi-U V. ft; ^ J*^- *Vj y ° ^U^ ^j^ 1 
<$t < U,U» iU j Y« Jp jjSJl t £lkJ <3U^JI Jl £jtJ\ij . V ^sk-M 
wJLixJtl L.T t Oj^^ 1 ^! <j-* J ^ J ^ J « 7. A • tS* yf *UosJ i-Jj 
*pL- o CijtaJ ^ U* 1 J 1 '/. W «-IpJi-.I vJu tft « *Vj YA Jp jU Oii 
Jl U-UJI jfljjll t >u lit* 0^1 Ul c 7. N • « *IpJs-.I v- 1 W* ^ o^ ("j 
^ ji»JI jp I js^p a» V^ UIj t l*i> J OloJxJLI j<i { J^lo- c^ Ojly 
•«Kj op « ( *UcJll jT olj^JI ) c bll JiJJI Jp k\>l U-UI jWjII ^^r 

-tfbt ,>. 5.UT Jlrt oK - ^ JUuJII Ul oU^Jl pbl 0i» c *IS*Ji i*J» 
v oU^L>-l j Jitf oliSJl 3iJ uT Jl dJIi a^. OIT U jj c t JLii-JB Ul; 
Jp i^l I* Silp JUtJll of ^iljll ^»j . t C*\^\j>-\j l^iUJl J^ Jvlit Sj^^aj 

<.ju-ui oijuyi Jp jjsji j a,*-. 0* ^^ u ^ k*-> t^ 11 «- >u ^ JI 

m 
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CJj & JUixJLI && U Ja-jZ* ^j&t- fc£»T lii t Jlpl JLiu-JU 4~~U\i «->U£Jl 

: «iili J;*>«sl A&& (5J> sop iiUj . J»li!sJb vi->JI J 

CJ- SijIjH jiIjLI iJp jj.ii^ tft t cJuiScll SJ jAw^" 4>-jS fall j — 

. iuOUJl ^ISCp-T ^js^c ^UTjSI £jUL <y ^A U jlJLu SjLj - 
^ yp t-J^'i U ^Lij t ol jwdl »JU Js» JUoJ «Jull& v**"*" u^O 

CS Ji( y jUuLI Aiij U J*-jS. ^Ut Jp c »1*JI «JUi £fcNl <Jdl& tf jta 

j* JUjjdl oJl* ->. «J»aAlj . A-U5LI oUU-'l £*>■ Jp oU-jll c5^V Wdl 

jfc, U V\jl\ ^.jjJ jCll j* 0j& £-f, t oUfctl cJdb* ijjJb prY* 1 jI* 

Baffel and Shishko (1969) j£ivAj J^ilj ^ JT U uw j . «^l jJj^ll o-Aaj 

£jj J^l Jp t jl£l v^ 1 IJL * iSj^.J - «iUi jJ>d V*^ 1 J i>t.jL.t 

^JLfc-Jl IjJ jOi t JLcJLI .k-jfl iUf OU *-jlc « Ijli^fl ^lijLH » t>» 

cJUajj . olu£l oJU Jp 5JI jJLI Qjyj c i-Jbtl JUbct Jp Cj\ jJS CJsf-i\ U 
c^J \*j*j O^L i^ 1 ^^^' *^* t> ^-Isll ^Jl^Ll ^7 OiX«JLi ^ 
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oU>dl jfj. Ai t J^\ t,^ ijl^ll gjy Ja* u . ^Vl^l j j^LUiT ,y \ JJ y i 
■jj-Liu«li cJlj— i jt- ^y J-^iiT lift j i ^JjxJll Ol>-L>-l ^p b- j^ j jS"\ S^^i 
OUj*j* ,Jp- «J» ydl UaJ Ji^j a*I lT t Jj^dl J| ^y I *-*.ji*i cr'i j'j' u p 

J&il OI^J: J*ai)l li* J 0^1 ^»- U \^>j* Jll i-ljaJl J»U'f Ji~ ~ 
tSJJl ^jxJtl Jp <J»j*cil oU«lj4ll oJLa "JsJifTj . « jj.aSbdl jfWl » ^p ju*d\ 

Bourne (1965) bjy m jllajj . JU^I J :> jJkU JT jjUS 31*1* Sib j ^.^b- 
oUjUI^j oLSLiloUb^ J Uu^tTt oJUbjyJtidl oJUll Sj*lt Jp 
iUaafNloUiii. JUjtSiUJI J 4**»l ,jll Jb£ Lf j.« 4JU.L owuJdl **£•» *■]!*,** 

"/. At o^J j t &jA\ IJU Oji J»a* JWL£ ^& U'ij . ^aJiJ.1 CjU*-L>-1 
JJL>JI iUrT ^LJl ^& j . iUdrtj 5*U5^ <uL2/ j&: < '/,\o J>- jt / A • _,t 
JjJ>* J 4PjL £& tjJiJl iuJbtl ^jl«> Jp uJjjcU Jv«iJl liA J Sijljll 

. K>j;*lij\» 
: ttl&II JUtej afrit oUly 

^>ll li» »t j?\ 0i» t iWU ^ iil&ll JUIp JJUi S^i mJp jjj If > Jl Jp 4i> 

jtfUI Jjuw Oia>cJ isUl jjiUI o« j-j . *i»Ultl oJLL 5JU ^i jjjuft i^fe-j 

: Jj U oUjUl oUJk>. «15j 

. j^J-t *->J^=i cjjjS u isi iuj:i ^ SiiiVb oJi^i J iusvi _ > 
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. oUjJUll jpUw yljJ *juI 4#.*vi' tljJW; 01 j^x 
6t*j!All ,>JL*UJI c5j^*« o^ 1 - jT USUil L Jll OljIjiJI iUy jju.jt-r 

^.ioMagson ((l^ 3 ) ^ .j«>-kj Mason (1972) dj->l» ■>• JS~ /.J* Oij 
«_JL.ty oJLa «J»j^ . oUjlxll CjUu- oUJIp -la J I^pLjI j£* JH i_JL-ty 
JjJaJl 4j4, iUiH IJU 4&J Si jU* us*. i»UL ^U- « JUU | i, Jj Jjs*jU 

J i-** i«Jbi ^p l^l\ j» ^-UxJlI J* ^w»i £~~£ <■ ilf J»Lii iU-X-l 

ryy" jjj. JjU- aij . «JlsJI j^' J*S>«i aJL&LJI aJUJI iijUl oJl&j Ojji 
c a^U* 51 oUlCll (^a^i J ttl&l OJUJ JJ^ *ljSflL«J Rosenberg (1969) 

*tf J*j . 4~£ll ^^ A^ ^ ^*J u* (V 1 **^ 1 *Jj>. u u'V'i ^J 
JJUi jlJlPi; Flowerdew and Whitehead (1974) J-^IjAj j^jj^ J* J* - 
i>U:i ttl&l asUj tt&H 4J Ui ^ J 1|pL!I <£* Jl.c5>H U a>- Jl J-lT 

^y i-^JU ^^-^f T« j OU>ll ^U4^ JUIp ^U Up t£>^ U T>'j 
^ 3«p ^'i- a -*■*. C? ^ S;>1p ^^ C 5 * 3 ^ jl * (^** °i* ' ^ ^^^^ 

/ jjST J JJUI ^ c bLI JL-jJI JjjJI y^ OIT b: jj 1 oUjUl jTI^ Sjbi jp 
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5Ui : CjUo>- ^ oUjUI jT^. <J| <uj& be JJsJlI ^tdll tfJU Jp Jj; JJI 

• ^ J* oU»£! oi* yly 4u4 li jUUI *Jl jii j,p 
tfl&l iJUij aJUI OU jjj j£c aJ? U» I3J gSljW J v l_^Jl ^JUV U jj 

^^k; u u*b ^ 4JUI1 AiJKjj jbui ouiji ut c v^^ 1 *> <i o^j ot 

£-Uf JJ*. j£jj e 0i~ iJUi tf^u*. J Cj\aJX\ <sJo-l ^JjU JuJb* J~- aJ%* 
rY • • . od&i tsJJI t JsJ-ll Ot f jA-l dllOTj c :&. /. Ao • j4i jJBjII J^y j 

Otj ajite . 121k. Uj^ja ^ ol j^c * otfjlb ^tf-'l «&ll OJIp JJk" Ut 

5W j ^ u iiu air iii u c &» r T !*> oirl »ij- < j>_ j, iipi j jt 
ty* a* '/• A » &j J 11 i?M J^j* ^^ J* Vf- T/Jf j* rr • • * jiBi 
T> { u^Jj V^^yOjCoTlJU^j.Vftol^^yijuiU 
^SCJI ^-Ul jfl'jjl J^y *.J». oju ^U>-1 1 JJ j, U^it IT c j&c^ *$ 

^jjui *bj, iiy- J ^u^juii ^ji>. jjft ^a. ^.ai- ji jjuii +js jfj^ 
u~ji j,ji j^it o/j of t ii>^fi jt ou-jii ^ 4 ^jLfejn j. ^ ^ 

Jp v ^l I J* ^jj ^| ^ oiT U j j . ^J» Lu ^ aJUI i-lji *|^N 

i-l jallj c aavJI lo» j ^lif oU>ll oUJU- 4JUJ OjL-l ja JUo" u>^j 
WjJIjSfto^lHJfce ^tfl AGRIS ^^1 ^^JL j^j^ji, ^ , ^ J^| 
^'j^ u#» V' WI u ^ ' Badran et aL (1977) oUjj 01 jOi • ^yS 4p? ^JUI_, 
jL^JV U jjjSs OpT ^1 j v Up^I f > j 2, jULl U.U.^1 oU^k. ^ ujPjJJL 

Lancaster (1974 b) 
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tfjUl J* <>1jjM OU>ll ^ J* jjt ^^^UB OUT U Ja v3yc!l -Jd» 

*A jjH J jjy^flicll ■>• ujttl -wi; t il jit Aw j! ^ J,lp Jj^j <, ^ ot _ * 

ojis iiu air tr « ji ^i ^ ju. ji %u ouyi o^^. ^& j* . <j^ 

c is?i uui^> oi^V' j^ o-y Ji. v>» X»JLi >« iiu oir as 
<y W f jc^ tpiki j«i _^Sii ^i air &. t :>uir ^i ^1 jjii ^^ 

tA k> u\±\ y >i jp o^di j* ^^ air ^u-^/i r ^i a^ T> _, 

Ot jj- IT t JSUII Jp ^1 olT lij 4 JJcuIl J jJIp j, ^^J 4iifi 61 
U-jT^ **»>> o*l^. JL3i s **^ jll 6UIJ V ^UaJNl f 1&-SU Jj:. t U^T 
j^jJ* til «vi>& Ji^ 1 fJ» >a» j . JjU ^J; Ji> fl ap| ^u^ll J Uuk-I ^ 

j^-« Jr- j^^ 0^. 0? j>- a? *;i» c Lui} tlj-1 f^-Jtt JJI JyJI ^^ 

rrv (ou>ii ^jL-i- YY f > 
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^bll vlijll J i JjjJI oJLa ^ j&? 50p j?\ 5jl d j aJW Ji^li *U*t CJj 

ic-jli own ) 4jL-^iij SjJyWj «ijik^. * u* v*^ 1 k.iai J^ otr J 
j^j jji oyai j** ^ v^iji o*u. ^ cjit sj'ij jr j j . J jJi j- 

ij^^ij t JU:NI ^j^j < «/•<#$' orkwu jTl^T i ^jr^Vi V-Vj*— 
oi.ua j£a j I- o^.uii cjir u jjjsr, . ^ijjH Jt? J a*u Vj^-' 

ju> jr jj>. r 'i jT.m jp r . i_^Ji o- ^. Ji^ 1 *^» ^ . & V 

&j£ ,>• OK" IT t ^IL. jCij 5LUII JJi UjlL-f oL^^ j* a-yr^li 
cJL-J aij . Ujt A j^\ oJL* J^^-JEj r >_ ( i-MI J d > *U^1 J^t ) SLttl 
^ £j t oljUjil l^kiJ jl Jlj fcl jjllj U^' iJi> J *U^M JjJI dl 
JjjJI ^ju> £, JJlj . OijJl. o^jj DU-'Jll »J. l^ J*" j* Ut j * OLJ-NV 
^ JbjJlj U-jll oUUL-Nl Oijj if c 31 j* Yt o!AjU.I IjJ c^>-t J\ 

JUjJb ^UUI 31.1211 JJ^j OU-NI o- 5~^ J* Jj^l J^ 1 lH^-J 
1i* JiL « dull I OUL.VI ajL^L Sjj>Jl. OU-MI li* p*S ^J - y*j*$l 

*^u:i oui jjui j*^. ot j^N aji ^ijii ^ 4it it c ou joii £ ^n 

^ij . aJUJU i^U-'l oUjaJI oO* JL. J *rj? 61 ^. ,i» ^^» oUpjJ 
^iJLI Agrindex ^Jtj^^ll - ^-jT^I v^^-> ^ S^^.V 1 ^* ~ S 



nth 
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UjJaU c 45>-^l oUOIlj oUr^t ^ Ujs« ijULL oUr>l 4^f_r 

. ^^1 oU-> ^ui" l^^ljj Jl ob^l _ » 

■ *JjJH J u-jr^l o^-ji gj^)l ^ju _ \ 

« Vjjfl «=*UjUI cjU»>. fjjs J t OjJUfcJU .ijj IT < ^-jst-^l 4>T_ v 

. <*lj jll oU>dl Jp UULJI Jp ^,^1 jjtj 

. «^>- Xp ^^| igU jT^ of JLL ji oUjo:i _ A 

*** J*" £** Czrj . i*»>-^l j* UL&tf* j»- ^0, 6LL.I JSj 5wiiJi UU. 
. CJJ? Oij . OtC^j •JjJa-j ^,^1 ^ U.U ijs* £j£ UJi U. »| j>^l 

»i j^i j oauui ^ v j ^oa Jp ^jji ^jt-ty Avi jju i^uii ^i oi.pt 
. «suv, tJ ^i jjt ttdi ^ vu ^i ^jai jj^a ^ j ^fy, 

V: ejjW cA tP 1 *^L^jJIj ^Jldl Sjp^ JitT e ^\jj\j iop^ll iJiJL ^ 

. OLIjJ -y. ^Jl |JU Jl. ja 

— Parkinson's Disease and Related Disorders; Citations from the 
Literature. 

— Biogenic Amines and Transmitters in the Nervous System. 
m 
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^wJI iS'lj&S tjj%\ a^Jtb 4*»l£l wJI oUjUl *0 ptol j* l>j 
OUL X*j> Jp b\>| Jj^Ml ^-.U-l Ua« S^ J_#l_, . (NINDS) 

Ujo^jj lijjj ioU>i l s^» ajuh ut . v ^sii aJJi 3^b ,y»u:i j^loU 

<j*J^ U jjiUliT 4**li£ Brain Information Service ill OU^U* j < ^ 

ay ojju tf>-iii j^i ^jj uip ^Lj ai£ Jitii ^jJJi'i ut t jtU ^jjai 

^Imj\£ jt j.J-feJ.1 *Nj* £»j* Jp jit ^ \jiUj c flj.Lfe.-Jl v^ 1 * 

, oUjUl flP ii*JL ^IW ^jL. flp ^Ui t ij^lt 

J-UI OIT JLSi c u^jJJll fliJu Ojib fll JlyJLI JlkJl ^LjV T>ij 
OULi-Nl CJUjt JL2i . Jb jJb 4L-JLI OULL-^I _^ i-ljjJl »'I^V JL^-jJl J*JI 
J^t aij , C»U-.jU aUJU ^" J* Ait ^\ 5 ^ jJJil j* \,\ Jb i^i JT JJ 
, Jlill gjJJLI OjSIa jl UUL.I vrt j J j^ll £jJJLI j% j* JJ UUL-I ^ 

4±* < _ r .«jb <WrJl ^I^^U ^ y&\ JLf*Ll js-»Ij <^jUas& bj>*v** OLwl JS* t)lSj 

< iobll ,> l>"V Jj jJl *1»1»U»j cJL-jt lillar . ^J-feJil jU i-l jail flP JjlJLI 

^A^CU«I JJ (jwlJu''yi jt2>-) f **» _J . WJj* AjUj»S*»I 4-J Olp^aJ ( 5 j j^fvaJI 4^ 

J 7. "H j <Jj^l £jJ«U J 7. *>\ +\**si\ A~icJ&iJ&j. yipi UjaH J 

V^ 1 »i»li k 1 ^ V 1 ^ J 1 ^ ^W^-^i -A>J J*> vUltll j>Jll J*ii,j 
J**S *i»-jll ih-^ll t)t J>J1I li* fl> uvK ot fl^c j . fjdl Ioa ^ U ja J 

: SJtJl oU>AI oUji 

. ^jJAI Jb jl 5-^il c^UJ^Ij ^j^jll ^y^idl - \ 
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3 X t eS~ ijJ$\ lMj t oUjU. ■>• VI jrlstf; U Jp *UaA\ dy*>- Jr** — ? 

^utt <^ j^j AJaw tsJUi tf jCffl ^bfti, juUI &H J s^iili /_ n 

4>ai! ^ iiUu-Nl 1JL* 0> jj-jsj-^Hj ty»^l &&» JJ^ V"*^. J^ 1 j» ^J 
«>JI oljit SJfc^f ^ 4jji oMU-l tft Jpj . • Jls* i 20^" ijjj*tl> 

,£* J ^h^y £f ^^J Jj^fl CsWU J 8*j» jl ^J^ 1 ^ ^ Ulj 



ru 
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^ 5U«i t u-iijUX •jL»ij <^' f^ 1 til > JI (rf 11 «y^ **>* 5 ->^ 

^lUI jl2 t>t OUOII oJU ^ ot o& 4it VI . v¥-> V 1 ^ 1 ui"^ 1 a* 
tfj £3l ^biNI jj-b i^Wclatlj < <**-j3l oU4*j « jflJjJI Jw»j? 

•Wfe-tfl Sbl ^y, . oUu j, f UScSt *ai I* oi^^ 1 ■>>>% oU*>» 

oUjjji j i^ juj j a-tfi ^y< ^" ^ oft v* vi < > T f ^ 

J.1^ 4»UJ i^jlf Lb &\ *j>j:. c ^j3I flkJl / ^ Uj o^- 1 u*J 
^ .- Sjb^l j J^» ,>i>^ (5^1 lf> T ^t->^ UFJ» f ^ « ^^^ i » 

&jJl a*U ^ i^li ^1 Mt $ Ay -» T ^^" ^J^* ^ b - °^- f* 11 
< \ :j<i jfct ) i &U>JL1 J jl»J Sjji i Sktii i«bl ^j^» OUU ^^ 

■. Jte> J^> dKj * J^ ^^ J «->»^> J^" tP'j 
rit 
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C»Uji*ai] ^ojSJI f Half j {UjSj 

^^j JJI *L5xJlI CiU-jil ^y. bo* J»ij J)t ^UjUJI) fjyi\ /.UiJI j£jc 

c oU>JI JlSiMl dJl iUi J Ic \ tfJJ&l ^li^l il^T < oUjUl 
oui^l oUo^ >tJj < jjISjJI J-^jJj i jfl&U (JUS ^1 o^JLI iu:^ 
jTj-j < fe-bLI oVj-j^L i^u:i oUli£)l Jl^jl\ oUlSC]., t ^^s-^lj 

oL^xJl j^j . iL- il j* J jf-\ jtjSJtj < f 1&JI UU Jsl :UL#I oUj&l 
U J^Ull Vl^dl jJIpj aJUj ;U1$3 3J Uij <JUI ^Jl^ J« (>Visj*$\ ~Jd\ 

. OUJL>- /y (JLi| 

&J& ^lUi» J t£>iJl £tJVl sl^j i^Ull 3^1 UJi ;yui ^jj oJ»t Mj 
Ui-jT of ^1 . iiU J^ J Ix, IT ^>-^l ^^l ^b-NI ^LA^^js^. 
*=*J»j ^ J^ ' s Ji*^' oUjSil ^ ijp *s4 lSjJcj i IjAj jiVt fit; .sJUa* 

UU ^.UjC pJs SL*>- >jf- & ^\ aj UpU J.I53I fifed! ^2; Jl Jki\ j£c j 

f llidl j^e- y> j*ce JT <JUi N djUpI J ^u tf J.I&1I (UiJl S.UT -JB 

J j^T oisC J ^Tli oUI j»-]j oUjVl a>Ji; s*ur J5? ^u <jT j$lc Jli_, 
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If- J*> (^ OUUI ft*>& ^ aJ j-> J JUaJ^l plti iy t^JL. iutu { j^c j 

. X^jU oNUM ^Jtit J JbJI ^>iJI ^tJNl <y ^1 (rtttl vr^i _r 

i £>AI d£i J 4 JlUI ^Wl ^jfai ^UJ'SH j, a) jaJl j ^tu j» U jUU _ o 

. ^N^fl *1*J.* «*!>» JjlS JSCi J jt 

ptoNi ^ii ju J^jii j^>uji a>i>-j 4 Ji^rtli Sjjo* 4>u& sUjIi j>ijp - a 

«JU ^UJu-tj t it?r ■>. *1 >JI J -cu SaUNl J-- js-oJj ^jUiJI tfj&N 
^brtfl yly Jp >ti!l oJl^" jut" dUi J U » S^jll ^>JlS3l J*ly>-^ 
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pji U ,jJl&, c ^^11 c^jSCill £b'Nl ^,-w-j Jfc; <jdl&j c t$JiA\ 

'A W* <j& U j^i «Hkll U-J J ol^ijll oJU 4^1 ^ Vj i a^U^I 
oU& 01 Ol jjAdl Oft JsL"o& a$ T>" . cijll j jy: Ol jjW ^ ^1 .JU Jp 

Utf ^| J jji\j tf ^i J jofl Vi jSCcVj.a jail j U ^ i^Jj^Sij ^JUII 
4 Wj^sMj f >JI J JUII ts^SCill ^b-yi ^ Jp J^J-I J ^ 01 

Jjoji ^4. ujjl ^i ^ oir Uj ajT vi c c b-yi u» ^ s^uvi j^ j^-., 

C b-Vl <>. . j.} j: j • jbSI ^ u jlaS. v J,Ui uOJI oJjll- Jp ^J ji of j&, 
<J»i^l UtcdjjJl) iaUWlj AjpIwJIj UU JUdl Jp i^_, l-JI^pc^.'N 

aHjl j^j t iuuju-ci firtb Sjjjuli tfj9 tfii iuJi >« iJUj 

oi^jil Ujt ^ u*i> t 'v^i i^^^ij r >ji j jlwi tfj cai c b-vi 
ot 4 jJisLi j-i- Jp ^l J- : o^d* ^j> ju jr j Tjbj* >^i 

;j* Jp * j^i ^ jjj* pUJVj . tfJ ju f i>L vi jj. vt i^i aiy\, 4>u:i 

\jf: J « oi*' ^Jti Jp A»bC Oo« J^aJl tjjb-1 jUoI OUT li] 4;]» t ituJl 

>ij; cgji ^i^ j^ oi& ^|ii ^ 0j5C ai <;ji « oipituJi ^ s jw h>j^. 

t^jx U,t ^ 0? ^ Ufb « ^--xi t5>^H £.U;NI ylji ^ju: V aIjjJI " " ot 
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oUa»- ,y SjU^IL a*>UQ OUUI l^ JjJ U i is£J2S ^fcttl IOa ,y> Sili'Vl 

^ SiliNI Jbl>I y&j . oUjkJ ^jil ^IkJl jA* l*«a£ J* oUa^l ^ 
lU it S^liNl ^Uii ^Ix* t;i c v«? cJjjt Jp diiVj Ja> «jt jiUzll ei* 

j^l j* C*M cffjlCai ^Isl^l cjUJu-I j . bfjlj&dlj f >JI J JLUII tfj&ffl 
tu*>- ^UJL-NI olji> ^t OIT be jj . J^NI Jp a-'j^j V-li ^."Sl JB 
ol^ <i^i ^jll U* it Vi c tfj&ll g-fetyl. ^jll il^Nl c5^ y 

J Ji If. JL(JJkJll UJJ\ tjbjl* <jtj i-J VjT j^i : j^aflJl y*Ui« ,y DU-L-l 

Jp Nl Ja/y aj! dili ^ >^ll j . f I jjJI Jp j£*N a* ^1 la* j c ^Ui V.LJu-l 
pllii tj^- dj£z>y *V> j t J*2i O^il U *>• »-Jb>- ■>* t^^SCaJl ^IcJ^I t^UjL-i 

t jivJl J 4jIp <Jj& C)t f-UwJl liA (j&vJ t JUilJll Ja-jll £j*j? J> TijJ^ 

.vUijjajij;u*u.j 

t^ac — at J jail ^^ Jp j^Jo 4it j» t> UajTt J^ J» fcJldl AkiJIj 

JON dlli O^f T>* t O Sili^fl J~- jj-Jj .^^j Jj^ll tf j&Jl Ifrbi ^ 

"< dUS Jpj.oUjUJB ^1 ^IkJI m ^,\Ji\ ^UjiJll a*-! •jLspU *J1 J& d?j 
t^ax ^iL. j£ij 2^ O^f JjaJI >*. _^a, U iiU ^J *;l j« >jJI Jp *J^ 
T>J t L^J\ ijilill oUa^l i_jUr ^ ft^^j JiUI tjj^ill ^bl^ll ^ 
djall ^^. Jp JU -Uli i ^JU-I IJU J* 5^111 SjtuJl Jp SjaiJI UiUci^l 

. UUJI OULH a^l^j v^ 1 V" 1 * 1 ^ J VV JJ 

Jp UjtP ^ >t f )^Nb Jfe* JI VU>-^ ^ , -rJ 1 > , ^ ' ^ J»J. 
^lk.i; JI J jail dJW VI ^ * • i5>t Jl iJ ^ ^ o»l»i t ufj5!l ^jsJLI 
f>M J JbJI ^^Lai ^Nl ^^i^lj cJ-A<? J V^ 1 ^ J 5 *"^ 
^" Ot t JJjJl iU'Vlj Uyj ^.^1 S-A^l ObMjJlT t br-jlj^llj 
ijba^.'ill J^aJl ut . &JJi\ ^bi^\ & hj\2>\ I^Ujw. a^sj L. U ^tL. j£&» 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J jt UUII &\iSJ\ x*\j* j c Lrjlj^dl j f >JI J JluiCVl tf>J)l ^l 
^ JJell jl^ J Ujjp CJL- Jll ^.bll- JjjJI u ,iJ j<c 4T t illi Ji .ju^T 

. J jJ^lj if/^l v^WII JJ^K-I Jjli. J t JL^I Cb jjJJI J C ^jfi. gfcj 

aUo*- & jj&u jiji. dust j* t v*t duau v^ 511 V" 1 ^ ^M U^ 

oljUll oi^ JsljU'ifl ^o^ t oljiSJI oJIa J s^ dj^ v->Sll <i» j>JI * jfr 

(,) . UUI obu^l (i 
JJ1 AksJ^lb .L. al oUjJUJJ ^yll ^ UfcH jj* 4il c jltli dj3l ^ j 

^LAjN £^" i*y" tfjS-AI <> ^1 ./^ ^ u* d* ' 0) J^ 5, bojj** 

. «! jjJl J <U£jl dUaJ W SjjJ i^ai a^I^I 3JU>-'tfl 

tfili c 4-&y$fi sa>JLi otVjJb AiUdi ouui tfjSi *~>«:4i cil au^ J 

4>1 jll iuUI oUljJJI ^^u Cj^T o3 c King et al. (1976) aJUjj^S' * *\i 

tfJbl Jp dL-£ll J I 4l L^y> cffJUi £jdl ^ UUt9-l Ol^j* jjjki di 
iJLJ^fl j ijJUJI OLjJLLl £ j£. \^jj Armando Sandoval dUjJJL.jJUb.jT 
<j* JSU O^li. ^jT J J*J| IJU ^.aiJU j& 05 j . dJLXlli VjSII U.Urb • 
Buttenklepper *»lijj jJSciOjt Sandoval et al. (1976 a, b) -ul» jj dlijJUU 
P6rez — Guinjoan et aL (1976) 4»lijj ol^^— jj^jj c et aL (1976) 
iiUdl ^NULI ^iJjJj-^; dJL-XiL »ljyr-t JJI UI J>r -lJ3l oL.ljjJI ~"j 



: ^-1 j JJUaJl IJU J tijJI jJU jJI J uiijll o* (•) 

HISHMAT MA. KASEM. Arabic in specialist information systems ; 
a study in linguistic aspects of information transfer. Ph. D. Thesis,' 
University of London, 1978. ( frji.\ ) 
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tf j^ Jl * «JUtyl j i-JWl O^pJI j* ^ U tfju j i 3£fcUI ISC^t ^> 4. 
&j*t &M J-Wa? Jlj aJjjJI 5JUO» olS oLjjjJI J i ijW^UI l&j*! J 

U tf Ja^goU' iUrCLl c^yj-T Jl oUljaJI «i* jL^I ^Gc j . «, Jja * . » . 
U* ^>J IffjJj^l f>JI JU J JUdJyi *^> y Ja! J ^ ot j£c 

4-CXll oUjjII oj_^ c^T jiSj . ^J\ gjZvM Jp JL*jljl-VI 
4>. £jJI la* «j^l ot j>.t Jp JftV tj, c iJ^\j ij, Z oUUJSx-l U jLvb 
^ « i^lj^ sop J& s ^ tf ju Jp c I^ju*^ f U li| VTjji £}j oUUl 
JJ* j&T Ujj . JIUj ^1 OiijiJll Jp JUuVl J SjJdll .Ulclll tr ^s 
L*j\£ CJIT CJ»- oljX-. jle JL.j.cJ'ilUil ,Jdb£ <JLtf C-U Jp Ti\>l dili 

ouui o^i^ J r>u_ t>- <ir juii tf j&ji £fc)M ^ ^ cii^.i 

« V^» ^ JUJVI ^l> j, ^1 ^B ^| ^ ^ sL^ i 5J j jSJVl 
o'v-j j uiy« u Jp Ti^pl c ijC-SUl CjUjjJI a) c-^yJ t^aJI Ja**! £* 

jp c ouui a^iy. ^ >rt J j^i_« i^uui. ^ ji , ^^iii out* vi 

. 4J&4 oiji 



rtA 
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^^^xij jtuu^rij JU^L^in 

: Ji If c*tj jst jM i£-M *»*> j^ 
. oUjUl olit Jb4 (>) 
. v^ 1 «l»^l*.'ifl c*M (Y) 

{juiA jLJbu»l £j«i>j£ aJUoZ* jl aJ-W» &-«* 4/Ljj Ob J_^ell J*£_ ' j£* J 
Piv»>» J OUjL* Jp J^oJ-l J oi^l Jl il>^li a^-t jt i^*. V^Ip| a>-U- jf 
. CiUjUl OUW- -J&JidUl 1^1 OUlk^l. 1 01 i* l«J^ d ^ <JJI a»!)WI j . «>*• 
jJa J,j£ 0>> tf^&ll £&Vl J -W-l *^J I4»xu-I Jt» OH^^ 1 ui** d ^i 
lil Uj t !>U V. a*»i L. Jj>- JjbJL* ^ T ^ TjOi iiU 0t jJU U" t Ifiijd^ 

: UUI ikJSlI 1 JtU J*u* <J*Rees and Saracevic (1966) 

j j c t^LS j£r Jaj i aJLJI IL-jULI j ^-5UM J^c-J j£« J* -r 
fin 
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J ^U» UjTi iTj . oU>JJ Ltfl ^Wj-JL-Vl fib; Ji Jt f c oUjk. Ji 
'"* tl»U-L>-Vl oJl» ■jp Ji: >ci\ Jl5J$ JkSi v*?*^ ^"Ij * *r^ ***" <i -^^ 

4*J» J,» Jixdl jJp 4?jU» (£JU Jpj . l^aJbJ (it^JI >»il-lJl 4»i' (J -^J ' ASJ-U-1 
4»Jb 4»-U-l oJLft jp j^l J 4>-l£ t£»X« _j C J0JL>3 4>-j jJp OUjIaM Ji 42j-U- 
•5*Jbi £-l£ t^Jlt JLw Us- ^ *-i*j^i t jUiu-VI 4w» jj (£1 c 1|Ip ^i'j^i tj 

Jp *L ^i J~* ot oUjUl Z.j£ ^yj . xiu-1.1 *Uj1 lp jUt J oU>JH 
V-*=-J dTUjt o^.^ ^ ^ ( ^ <-?jA J" ^ LJ - 1 ) Wl f^l % _>Ufc-Vl 

jkit j. 6l» Lancaster (1968 b) -ti^li. t^J^i J JL&V jlit iTj . l^ 
< O^JL. j>. ^yllu^l *UiJ tSij J^J JJI OUjUl 1>J^ -tfljj U 
j2»dl ^" Jl! ol^-Lx*^! jp 4*ju j«j l^ ^^1 ol>-L>.Nl Ol ^ JlTlJl 4l<i- 

X.jUT t SjJbt jju^ jksV «>-l^ 61UJ \^>]i\ \i\j . oUjUl «JLlLtll 
Jp ^AtSJ aJ ^bi tsill £jl\ ,y Ir'ij t !)li. tJUil ^ ^ ^p. i^U^I JUtJl 
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vL->- c jUJb-l a***, Ol-jUl jTy: ujUWI <sj-k- & v'-^V 1 J ^ S " AI JjKj 
A*fr3\j~A Jl jL-Au.Nl Jjjxi oUjW.1 ^Uofl j* jO 1 *. drJUWI Jb-t *y t 

•jU JLiu-JI (.Jli tfjll ^Ul Otj i (jj^SJl rltJ J « Jlj>-1 jj vl^JI i>Tt*ajT 
JJb'jM^t t^l^Jl^jl^lj jis Jll jJBjB"- ^ aJIjj OljLftl -JJU <>* 

J<i J ^ IT. yi jjicll j£c' Jll iLiil otftiUI ^ <JUl&- apj*^ Lai £«* 



J>1^< 







1 

I 



OUjUM f|*->-l J^ *^* (J 5;**^" *^ Ol»5Ull J**, (tV) j£i 

tStf;^ UUU>I Jit cJjIl ^jb J bjj o» ujT Vi . £- jLj at U air U Nl ■> 



r«i 
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Jl Oil Jll oWk^ll 6jSj VI tfjd oVb- J £*, . \vLi& J tu* 

^ ->' ( «-*> - 1 * J ) «VjJI •■*» J ^-L-l <yW V-«rf &?j* ^j" f] Ut-JL-I 
OlS^JI ) i*JI Jy_ oa,^ If- odaft j£i, ^ j ^1 l^ ^j^ a^j 

i^JljL-lj jis oT ^-jUl jJBjJI ^ j£c_, . ( ol»Jk*all ^j «ttU!j 
u^O • ( 4^' ^ V^ J*' *f^-l ) jL-^-^l Vj J- 5 ^ ^j ' *^»«J> 

^.Ucik^Li ,>*, jp ^ j*sij o>ji A?*j\j~.\ cjirisi u ^t>. j ojbt at dim 

*** j* I* ji*£ f*l <5j^ <> »1»J1 *l yrl Sit- J jt c jUiu-^J VtH j* 

j«uV ^1 oVU-1 J Ou* £>T dM {fsi.Xi* jixi\ f J3l JUfcJLI i.-U-j 
' jj^'j • *r* J**^' f" ci" •V^' *rk~ a* J;" j J*^" J^» JljJI &-*> l^i 
l^t VI < l^ ji>JI ^ Jl ip-U-ij jUAu-Vl Vj iy& ^T JflJjft o^J cfii 
Ji f Ikll jl Jp dJUi Jo, oT j£c _, . U*ill 4^^pVI i-U-1 j iiJuJl ^j^j: jia 
Jo j }U aJw^ U I,.'? iijUj c jJeJLI.UI^j 01 ij>^ J3I jJWjII ^ g-j»A 

J c •jSCo jl «u'i» |P j^j . [fisyrjt <A _p Jp ^ |l *'V f Jm ojLis-l 3w» 

&-*> *Jaij J*& U»IS~ £j*> y IfL. JJ1>JI f" Jll 4S^U- UU*» •y c w5 Sjl^i 

^Jl JuA j t l^ v ly,Vl f Jll VU-I j « l^ J^ll (p" J" ^>-U-lj t OU>U 
<>^ *P^ To2« Az.y. CpiyW ibji IT . jUS^I JJU_, t jJUjJIj « ^>JI 

. 4JU.UJI u. jii SjUIl J a^U- -»r iji| jjw jus . jyi pj| 

SJUl^l « jii, » US' £LUI iiitJ.1 J Jwa* jp ULxu.1 j> kit jlip-'y \gjj 
■i v^V 1 o^-l^Vlj t oljLJs«.VI Ojj ^Wl oU^WI odbi J* 3VJJB 



r«t 
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kIjJ*- Ji ( j i AA £y ja JUil iJU 01^ lij U j j* Ot U*i-o tfJJI jaj c cj^ljll 
OU^UI Jlya»-T OtT Uj^ . «Ja JUjNI oUIIj j^-J 01 j£* I3L. j t }U 
mij* J t .UlJIj Jaj^j, oU^UJ) j>T Ju»ai-i tst j! »1j*JI »l j»-Ij f_>i tfi)! 

/.Jji-j ^ JSTJ £<c <Jli t «!J)S Jpj . ^JljL-Vl l^U J»xAJ c oUAksol.1 
. V fl i.a». US JUjNI IJLa Jt. JIT 131 L. j>. til **4»j i^J\J^i\ J** S*ly 

•j^ 01 .ji^JLI j* 01^ OJj t 4£*Jl JL*Nl 4pIw» j^ JjSJLI i$Jj Jo 4sf j 
c^JUl ci»jll j* I* •*»- Jl TaiJ jt*rT jju lT ui»jll to* j . ^T oU jU» JUa*T 

> r fJI IJUj ( 2,>j*a** ^Jl ju«lj Ujj ujj JUil UXjm t$JUl JliiNl JI — Y 

. V ft ^Jb^ aJ cJa^Ul JlWl OK* lil 
W*r^" (P "J* J"M J^ « OjaJ^JI u* JS' t> J^A" JH J"M «y* ^»-i ^ 

U*"*"' J* 1 Vrf'ji d^xJl f^lji ^-»l> l^" ' ^Ui 4pL>-j**»1 O »_J1» U « ^UaJI 1 
iwjyU.1 0^>»JilI aLULI JJl^ll *Pj-wf Ji »^>JI J_^-»* ^laj UXp J$lJj . -brj 

: jvifci Ji ^p-i; Ij-'T (jiLilSv A*i» 
far ( oU>dl ^1>-^1 - Yf f ) 
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, 1 —all P- -all J 



J^l ^Jl J^l 

tj^Uaki Jut.Su Mjiyai oijjuai ^jtns jii jrtf^i ,>. ij^> 4*j**-y 
ofcfL>-y *i»Ji Jji— .*-* J tw« y, t d^Jt gii ji k*. ^-J u* Urfij 

Jp oli^U j* oUlk*LI ij« U UjJ^ d& *V: P ^^ "-V^ 1 «^Wjrl 

itr c u*^" jrt ou£&)i ai cj»r J 1 :te. j jaii oi,i> JVe-ij < sj» *-■> 

Jp jfljjji ^!)L»«-j i*M v J*iiJ >T U»_^ jj**s it J& j . i>jM je* 

Ic'l j t S^lyUl ^ J jUS V If't If^J J* uw 4Wj Jl jfiJJ i^t VI « £>Ji 
Nl c *fiJ\J^j <■ J* tf" 4 %«dl Ji5 ilU-l .JU Jj . 4e ^ J U-A& 

Ait ^Sljllj . uj-pj^jII uww^tl ^ ^> J oU>ll ^.JU* tfT c f lkJl 
ItUjI f IfcJl, OjkJjj N u* aly^ll iljJi Nt Jrtll ,jp iU-^H a^t J ^^. 
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•JLL wJL {jjjW, JUttl 5 jU Vj v-5U iJT Jwc-J Vt J^fl j^. aiT 

: V-**» 

otjL^-J y jnjjll uk JlWl oWIji ^ t UjTS at J-. IT ut ^ 
JWjJI 0y fe'til olftUlt UjI ^»* U'Ij c l-*j *L»J| oUJljL-lj jjtf^l 
Jw« U o^i i ^aJ^Jl v5UVI otrL^Nl _, jHJjII ^ _, , jUi^fl ^ _, 

jUs-vi, jii v^T o^ j yi ^uii jju^ii ^>.>i rfid\ t y air ic j *# c 4^« 

Ji-. j£l j* Jjiai aj£ at, JbtVj ; ol j\ji\ .o» SU&I i ^juUM c**W 

iiu at j>_ at j* jjojai -ooi OjSj ^ ^j^jii, mjit ii> j* oijiyii 

• ■ iJU *' ^-i 1 i5>l JJUjj jUc-M) « ^ J-r i^ oLU^I » jjsj ^ jjUj 

j'-Mi f>_ Jr-* u^J^ 1 a* • u*^ U^i ^j> iUi-l 5jU at J^j Vj 
•i* ^^ at yA lil i*^ iU^,| jjb^i ^^ i jIjSP , ^ t ^^|, 

i «>• jp i air f ibdi at J >ai <~ j& j&l, ju^vi £^ j^> j^i 

j£c U ^o- U t Oi-bdl tf a^Sj U a«jT oJ& o1»5WI oi* j . I^pU-^I J 
**>i oljUi-.Vl 4>-t U ZJj JUJl ^U j$j:_Vj ? LilT NU«;I ftJ L^I 
j- 4JI tft t l^ ^ *y ifj^j* c^Jj t _ r ^\ ^£j AjpLLM «!)UU t .30* 

UW 1 uh J"Lo*i ^-a- Jj>- ,iikk ^ijiji ijJUo at ui^ 5-uJ jdi 
ol j j ^i ^ juo at c3^l»Ni J* jujlj at jS^.N a;T IT . jLJ^vi ^ 

f Jr^J ■ 5 j- «> j^t cii^JI ^ j« U li) jLuc-VL UJJ\ iS%. Jy- «Jb< 
Oljlji J il>^| ^^ t ,jjA&\ Cj £±\ ^jj j a ,^, ^ ^ ^ 

o- '^u *if 4ij> . ii>vi ^ju air Ltj : u j^ ji ui^. a^ at i^r j-*- 
*Vj at c^i j^T jyb ua* <;ji ^^t SjU, j . i^^ii ayui «ji» ; 
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j c jL-i-'ill fe> ^j^Ij jntjll ^j^l ^v, 4/U1 a^Ui jp a^iaij 4^^ 

1 jjijrtf 53^ s^ js« «^5Wi at jui tk£i ^ air 1* jj .u»*£*-jz 
at j^ji <y v* 4 j^ii ^ oir u j 4i! ^sijjij . ^ui i»ur *^j ^ 




: JUI _pJI 



ron 
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: £>*jlbJUftl 

•£,» i Ji oU^Vb _>i i iJUill i oUrL^b ^«" tfl .lj- t <jUJi~J 
Cile-la-Vl #0* Jt. SJbJ oj»-j U'l C%UI i^ <jl *i jl-ll o-* J { « lr* o*^ 

*U *J»V «;» jji jt ^ ,l.h...J ■j£c |^i t a**- 5 " ^ 'l**^ £**- «r J ^ 

. jUr-Vl aAwJ v-Ul. jrtJjW V"^* (> 'j*c» «jt j^c 
t 4-i JUfcJLl U >Ua> J!lj v^)" ^r 1 * *i"3*i ufij *S\ ^ Ltl ol j'y*j 

v^" u* °j^i u y^ "^ T >^ « ^-*y< ^y^ «>« j u-u i***i ^ubt 

j>ul -u-J; ^ ^1^;^ j^jy J ^> j j U i dHi J* JlsT,' . U*i)l i^^V* 
*** J^ #b • jl^l ^ il^J *j«JS- jC.t il^, t - Lancaster (1988 a) 
£*-;-« * oVj« ^ jL^^fl jt Mil J Olt^JI J^_*. jUiu-J 
J!$ ^JJU Osl*Ul ^ i^l ,^M & jO| ^ oirj t atu unv 
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jhj c cellular (£j£\ t$js-ll Jp oncogenesis fljjftlj teratogenesis 

£j\jUcjy\ g*r ^i && flkM * i^A*^ V^V 4 ob»-L>-S/l <y> 

4-j£l 45! i i A-iJfcW » oUjUl oUJtrf- tfU>) ~Jb A-" tr lij U *ll>. Jj 
^iJt Jp 4JL* t *^*»- «^ljLJa-'l; Oyntfa {/ tjjJLiU jjJLeJ.1 Oli 

CjU-U-1 (£•*>■'$ Aj-JJl o-5l» I ^Jjlj* ^ * i^SvJI vT^IjIjXj Uajl C/ljlyffl 

^aC c iJU-l «i* J Pj^i jlL JlyuVt kIUvoII J\-c-.I « T -J^ll j* JjC a? 
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Oy S^UI - ocftWI On <ij— ill iljJJ ot Ol£r JLI ^ <;t ^ t oUJUk*. 
J*> ^ j, ilja; otj _ UJjlij v^?l *fU-l Oy S^llj < iVJ\j jUc-VI 
oWk*ll CJ1T it il>NI Jp ^y- ot_, t CjdM & J J jl>5ll Ja^V 

aJYaM £jm1jII{ JUiNl jcikvall JocJ bJji i)>^| IJa J-x^j . l«JL*=«; Jll 

<> aJ^joj i^Mi jJk^ii j**x-j v^ c v^V W **?jH Ou «WJi J* 

V-JJl; v-^ kjL*k oUMJI «JU Ji >JI ^ }Ui ^ 4Ui;U ut . ^t 

. UU" 

f l&J J* 1 5 ->^ tJ*J>k ^V 1 °'jly o> * Jj» j- ^ ot J-- tfj 
c *Vjll i*-» oii* ^Ij'^l ••*«» . oUjUl CjLu>. ^ OyUuil UJ^i w 
^t i J-W » ^ ■> . V^V 1 Olj-U-I cSJ>-l <-iJ J f V-.>l J c 0i«- Cij J 
^ i^ill ci J\ j* j t [^*> a~aj iU; a^ ^i 4-*JiJI ^ ISC-ty «JU Jt. j* i*j** 

jT j* J) Jt. ot aJi-JB j£* 4]i i iJBi Jp j . i^ >jv ij| JajL^. ^ {^ ^ 

t^J> ifai VfS^-i ^4> 5 J^ f IkN ^ CJIT Ot l^i Ji\ lijj . l^ Jidl 

Vi J •jJi dM Oj^. 6lj juNj c j/fl AiJjJl ^^ ot i>trf- jeto ot <>.a- 
*JU Oj^7 ot a_#l iLtjJI s aA ^^ . ^ijll, jiuji JUoJb ^.UIi .o-ijiy 
ot j^i ot aJx*J j^cj . ^j Jft Jp v^>' «*.!*■ ^t ^*i»- t 5U 
J J»M 01 tft « >Tt N Jjlll MJjH jji-l^ T>i U i^V ^ui auji 
uu yt oir u > jj^ii jj ^ui ay^i ^j, ot <J > ^j j . s jjC aJuli »ju 
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Jjty ilJjJl tfjj^ plm, £± Of -jCll & OIT & ( £j^jllj SJLai.-) 4*J ^ 

*^*ji jyjb- juai jt it jjji>. iiij . jjuji J i-ouu aJl- jL- ot u jo. isi 

t^/H < jUtt^U -ci *Oi* ^JUI *jjl ( _ r i J l*lib 01 j* YJO ^LT SJp JUj 
. U^UII Soil »0* J5U 4j? fc U j£ /b ot v^V ^-UrL^-'if jlJcJLI j^ 

j u jju-i ot -jOi ^ oir J3i ^ isu^i ^ ,jk b& ot t ^uii ^ jji j 

. ir M^\ j. jJI ti UJio ot j^CJL! <y OIT Jll fl£»-ty ^ U a>- Jl 

«*JlJ ^y. jjSS^i tsU-t ^^ait Oljly Oil ^>vi^lj JU-aJ^I *^ljly 0J» f i>* J 
4* JZ. c^JUl JJLHIj CijJI jj^. j* J^j yts ^ t ^-^IvaJL i^lCl Ol jl j$\ 
^jpl oUjLJLI iu^ Ja ^1 ^ J*£ ot rfUy jA 10* j . ol jlyBI i#l 

-j^x jii «»v% < ^ f T «*b *wun cjit iii u Jp Xji j*> ^* ^ ju^ 

J [^A* jki \jji t 0U5UI Jp Jj; Jll oUUI jUpI j£jc _, . UjlSw i^al 
: Jbll j>*JI(Jp • jbJI ««i* 7*~*y o^Lj • ^f J *- J ^^i ' f^*-" a^"* 

Ow «i*J **£ i^jHi jsUjti o^l»«mJ t^t cj^n; ot u otr is}-, ^ 

il*JI g»l^ «Jc^ If J***; ot j^oc b"i» t jJLjcJU «1^>JI ^JljL-ij jis 
. d*JI OL^Jl JL— T jt {. Ua^l iJ jt oui<dl iff, jLcj-JL ^i ^^ 
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dlli ^j tit ^1 . (^) Jjj^ j^jilT* ii»JI oU~Jl>l jT £J)I / 
. jUi^-Vl &u^» ■y* jwc5" <1*«J| ^.JIjL-I AjPj-j jLcj Jb tfi »^1 J* J-**^ 

< ii*JI ^.1^ j* t*T ,_is£ JH orrtC&ll ^ ji^J oT j& tiji < 3&» 
JJIcNU-l jj- j^^i ot Wit t£c if . £*J| oL*JI jL-lj iJHj Oui^dl^ 

ObrL^Nl U" J* 4*>-jUl jiBjJI 5jJ» tfj* jL* U Jl jjyal. Jlii tit 

. f Ufcll j JUfcJLl ^, JUaiVl *j- jja if'tll c ilUil jt 

SJ; J Ifil^J JUc~Ll ^T a» iwj-jUl jfUjII tff «J»y«- aT LJ jai ISJ. — i 
liU J/ at UjT U jJ» lilj » ^jvSjllj aUiLI jjb'jll tfT t ^bVyi «*■!*• 
«fO^ uii js. Ol j£c UiU i £j*JjlL (i ^1 JJBjII 4U aJU. JLixJLI /^ 

at j£c Jll c£l&ll CjUjJ ^^ ^ ji»JI c v-ULI JJUdl ^JU ^Lib^ 

jUJi-^U wIjxJI J^iu*. jo*«sj jl t iL»JI iL»«JI jL.b jtc ^ IkJI &L jT t «juiSi!i 
t5 ^i*iUI JJUdl ^ ^^iJI II* Jl^c-I *iiJ ^j.j.lkJI j jlcJlI Oj, JU«;^b j\ 

. JjJjU ^JT J oJLf U 

^ bit tft * U«r>-i^ J« ^ J* ^ « f Ibdl ^ jLj Jl jJBjII Jp ij* 

: ,y j4»o 
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. ^-jLj <i i^T *i(i jLJi-vi tt-^J i-aij iJ-uii jiUjii - 

. ^ JLS |l 1^1 'ill v^ 1 ^M-s^ 1 ! «Udi jsu^i - 

t £>jU J*o" J» ilflsj iLUI JJUjII jl t ^»JI ^>'j J** JN 
ji>dl Jp ^j^U jj& 0$ Uit ^y Ul 15" t I^p-Uj- jL-l j^ f IkJI >* JJIj 

>« W Ni jX f j < £j^>» u* <>• fctf>* u^y 1 J* ^ ^ •o** 1 
ju-3 fj ■ £>^.A ^^s ^^ ^ J -> te J'" *^ *f® C^ 1 

^ ^.j* iU»tf j** *M a >f Ux ^ u 'l-» ' t5 -^ ai c b!sU ^ ^y*- 1 ^ 

Foskett (1970, 1972) vl^-yj Kemp (1974) v-X j* JT ^*jj 

JLm, T ^jU JU-rtl v^l jly > J jv*U tf >^» ^>^ *>^. ^ ^1 

JU-jN» oljly ci^-j W. < V^>^ VH 1 ! ^ !>UH ° ,J, -» 8 **"*" 
4 JUNl f U" Jij^ J-dN 0^ J. • V^O w-j^lj &*Pi 
Jlu-l iiUOjC 0t -jOl ,j* «^^ d,Ur ^^ b ^ ' ***** c ^ v-!JU«i 
^N j . cAj\-kJ*\ uW^ jIUjII oJs* i^5U J j>- 'ui$^i O^W ua f » 
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JU-rtJL V^ &**$ cJT tSji lS" • o*>* dt f bll Jlirtfl j* £>)l Ul 

a^Jllj denotation JJLlT « tf^ty oNUl ^ StfiJLI <JU!l iI«Ulk*A! 
^jll JUrfVlj t pragmatics **lill _, semantics ilVjJIj c Oannotation 

lu^i j\ -f^jii / jum j} ^d? jii , ajjji i^t, iuu«n ujjM 

^u>> oujb jii ... , ^i u't ^ijij, iUdi iij^'j '«••■• J^ 1 

j^jlMUdLI jflyt ot c^L-ji Jj^-i IT . « jUiu.Nl *ljj £iU» Dir t^JH 
6t OU-^fl cJIp J«iu* IT t -UijT *i-U 0j£ U I l/b ^-Jj t Lite 

. uU {>ijlli U*o. U-UJ! jjUjII OjSj 

j* J . J-vaill ^ juT jJi v-%JI <?# Cooper (1971) ^jS" ^libj 

cfW* iH-i tj{ ' « V-^J'* u* l j** s " i tf- ( « V j**jN ■ J ) « V^ 1 

: l^af b» i oii i ^U-T J* oUjUl ^-jL-l Jii --» Oy* «tf Cooper (1973) 
it jLfc4l ju^ JJI ^ < *UUI JJBjH iyf ^ t !)Ui 5JUII 5-iJI oli jrtfjJI Vi i 

'£j**jNf J^^'j V-^* 11 Ok JtfN J Ji» JJtiGoffnum (1964) d^ L.t 
jLdLI JJttjll tJJb-1 Uiui JJI oU^UJ ^Lu » L't o-liUJI <J»j« ^ 
C-5w.jij «_JT ^ JJ* •JL>c i cf JUI ti»jLlj «! jli« j^t *_ii^ j* j I jL-i-.'^li 
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^ji « }W «3jj». j* U » jju»dl O^f U Jb- Jl Sjj*^ jpjc SjUi »i*j 

jl ji j#l ^ Ot JuL Ir'lj t jUix-'ifl JjU. SJb- Jp 4itj J<J o-iUJl Jp 
Oljljill JU j jt t ^^ oijLuc-.Nl u*-"$f UJU j?\ij\ LS^-i V-5U 
Jp Jii U jJi ^,iJIJ J -u, j&Vj . jUz-Vl ^-iJ v^ c?M JLi a*>1£I 

: jrffljp^bi 

. 0i«* jUwc-.l iij^J l^^U Jp OkJl odbiiV JH JJUjII (\) 
. Jjty fcill ^ i^rsU* J»T l^TVl jUfc-^l iuvJ il-UJI jJBjII (Y) 

. J^NI Jp i»-U > JIB j C") 

bMy? £. Jii C)t ^CcN Ut "ill . vOWl • tf JU I ^U Jp <>JI l^ J^ 

Oj&M J* JJBjJI o^y> J-JLi jjtj iuOUJI ol jl ji ot j*J tfjU CJlT ty 
c>t J J-* £Ujp j j& V^ ty* l»^w ^ J V-*** f ■»* J>i oT ^^ J& ^ j 
cljly U'Ij v-5U* oljl> 0j£ *tf oijIjiJI & £ji\ la* jsL ^j . UTj 

l£J>-|{ UUojI «1u>- ja aaJJ\ Jp jJUa* ij^i - *l£>4 ^k j t p^i jib JUajJ 

V^>l olrLs^l Okj.* ^^t JWtfNl ■, vr^WI Ou ^T jp j^p 

. Iflp i^yJll Ol>-L>-^lj iJUill 

.Ifijwj t | «J«ijll i>-^<» • jJWm Wilson (1973) Oj-Jj-^jt Jij ■ 

rin 
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concern -J»U/yi* J*«»s «Ja*jll <*-%+ i)t jju £*»- dttd ju< zjae~i.f 
J»UJ J U j*l \^. OjS^ at U ^poi^J j£jll ji . interest fo"i\ a ys-x. V 

. l^ V- ^Ll ji mJUI iuOUNl W*»j *^UjUI ,^**jjLI 
: ^i jLU Jl^J^I J— =~i £>• i^%A J** 1 -** Bebser t 1973 ) ->>. u ^ 

JUrfVi., jUc-SJ v-^ V-^* 11 Ok <3yM ^J* Jj^ ^ ^ ^ Oi?^ 

. a^i j*** <j-j ■* && fj d ^i • v*^> ^^ v*»v t». 

. oNUU ^ UJL- J ijOUJI £j^.y O'Connor j^jTjt ^i\i U» j 
jUcSi\ On S^UI J~^el1 <>• -^ (1967) crtUU .i* <*M J JU •, 

OVU- Jwij^» CjUjOJI t*M 0* T^y6 (1968) if>.l SJli, J J*~>j 
Jp iV^f i tpttjM t^Jb-l^lT lil U J* J&U J JUNI f Jp oVl^j JU#» 

JOV Ait OjpJb ^ ^N> {f a*Ul cii^- Jto J^ll J* j* j • AWJ* £~& 
£>\*\*A US i Dt Jlkbl-I ^ilij * ui**^' o»riA»l •> <> ^ ^ «>• 
fcjt ^ ijl Jo j . JW»dl *r^ Jp Uij-i* o^i« u> ^A u T J*. U i « ud^^ 1 



rnv 
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^y. V U Lancaster (1968 c) JiSi% O'Connor (1968 a, b) j^j^jt 

i> j*t u- iW J 11 -*! J^ «-^ U i-Ija j^LII ^ JJIA JjU jUj 
Oljly jT o-^UJl Oljly oL.lj4jl oJU OjLS U SjIpj . ^uOM Oljly 

*k f < udjWl j* *b ^^Ul ciljy jfe'l ^jT ^i 0- i-JU ot JlsM 

4i> dfc u«, ^JUJI t) jli- f . \rJZ jJU^II ^^ Jp ^O-i ^ ut, T^t j 
c JJWI J&it oJ=* Jp >b 1*1*-* ^. JI1 i^5WI oljJS OK JUrVl ^u, 

-tSUjjiljj Saracevic (1969) dJLL-l jL. <>. JT j^l |JL> ^ c^Uj* 
C^T jBelzer (1973) jjL_, 4 Hesnlck (1961)dJL-j_, t Rath et aL (1961) 
*^-! 'J* Jj^j <Sj>U>s < Dym (1967 b) f_ >j t Kent et aL (1987) 4»Ujj 
t Marcus et aL (1971) Mjj^jTJaj 1 Shirey and Kurfeerst (1987) 

Marcus olij., ^ > ^.j . ^ jjGJI J* ^Ll| oljlyillj jH 
'***> ^l>* J-*~J J «~>T t/>-U <i^ j, t JjoJI i^U. ct aL (1971) 

Oljly J i^jll J^l^l ^ OUIjJJI ^y Obj-aJj 0ULJL- c^»l jtf^ 
Ij^IjTj Cuadra and Katter (1967 a, b) JVj \^\^ ^ tfj . -^^ 
V j^"' tP'j c^U-Jl jjjU ^4>-| tf yjjs Cuadra et aL (1967) 4»l»j 
4LUI L.T . System Development Corporation (SDS) JUl y J&. i^ 



r\A 
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e Rees (1968)^^ & JT fet^y* JJiJ> A y^j^j iOgCjj*.! Jlifcll 

.Rees and Schultz (1967) j3,jAj \j~jj _* 

Cuadra and yV j ly>lyf ^ J»j . ^i oUljjJI «JIa U C«^ yJ Jj 
: JbH j»Jl Jp OU jail si* ^JkJ Katter (1967 b> 

JT oljV yb jT V-5UJI oljiyj ^Oi ^ *jT J* U.U 5Ui oUydl f ai- , 

^•Ul .0* Jb, . oljlyjl y» j^A J J^c-J ^y-T 4L-j tft jt jjoill dl> i^y^ 

; ^*>ll f ULJI jT f IkJl ^iJ We" *f 5U juU* 

jb-li flksil l ^1 ^Jrf i— > oUy> J JU-I y* If, . £^11, JUNI 

131 U f±\ J yy JJI ol^l j> \j^ dlu ot ly& Ol o^^ o>j 

jS>. ** tW^ ^« fill i^oi . v f t oy« jLii-v jju- iu*. ajj cjir 

OljIyJI .0* Jj, 3ti£| ^J ^^ J J j, IT U jJU* JII ^^Ul Oljly- J 
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V^J *> I& 6 UiJUiJUj-ljUopt dJiar. Saracevic (1970 a) .ii-L-ljt- 
Jt*>. gJtJ ,y <^5UaH VJ^ *l>rk uf^ 1 u^»j\^\ Cp&- -*Ji ^1 l» J&. 

. (1970 b) OljX-r ji* 

oljl^i Jp iiJI ~JS ^\>l i^Ju ci>W u»j *-LsS3l ctiiH j!AIi jw Oj- ^-^ 
oljly i-ljj i^>- jj^o ^bJ o! & >JI Ja Alt Oie Ji ti\ VI . v■'^ J, 

A tP 1 ^KA 1 jff^ ' £y*J\ J^ 1 ^'j'j* (> ^ v»— & v-^ 1 

^ijlljJUi-VI ^ VgSfcJI oJU^jjST 0J»c5toi jJUjIlJiMJoSJVij ^>Jt V. 
Oljly Jj . ii^aJI o_^«~> — JJ ^Ij ^ijLl* JUoj^I Oljlji J Sjjj^iJU 

4m>- jLJll il^J) .L/C...U la* -jJS J* jT^i U 5iU U*»^»- t)J» c ,jv*» •***•*•* 
S^jU J.t^JL Uil j^m* Ot J^. tit IT . U^^l ^VfU-lj UU-Jl ^ Jp 
^1-* J^! >' 0^1 £b* V tit V[. ^jll* JU-iNl ol jly ,>. .JUo, Vj* 

5J-U j*3 ipUjW t$T J^ t JLiuil jL-t-1 Vj ^->-AI <3*^ ffcJl 
J SjJjLI J-ljJl, Jit 0^1 ti^VI «> U jpJU U ilU» .j-J aJIJj . jUis-^l 

i^ill j iUJI a^JL-I j* jjStfl JJu u»j . l^L*» oU>* ^arf- ^Ja jiL. J<lj 
^ijlL JUfNl vi* J* -^V* J^J o^ 3 V iP l -> V-^UJ' V-* ^'J 4 J 
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«ridj* ^*jj» J »^.j»-! J* oUjjJI .0* u$f T>; t £j«ijll, JWtfl ^kil 

l5U J Vl £j^jll JUaTiJl OUIjj ►l^i o^^ tfOJl CJjJI J i 5JJU 

V^Ul ol»-L^l ^jj -vj^ jjjjc— a*j>. Jp J*« t oUjJUJI ess* f U« 

• cjlj^ «-*> tfl J ^i uiijll Li» SISV ^£c ^ . 4JL» 

U ^J v*H. &* J» bj* u^T oT j^ iT, . &JUI i^T oUjjJi *ju ot if 

iJUj . fj+ji jujvi oijiy ji -y 4^5Ui oijiy- j| ^ai j,\/\ 

JUrtl J* S^L. o^UM ^ jjj oiClj r .LJ3» J 3j>^ iili >, 

■«jj>i»f J-M ••V. J*-si V jrtTl Jp J . 5U dUT C-J ^ j c k^jjH, 
CJIT lil U Otft, xfcil jly J jjjy Jl J^l ^ i^ UU C»T iliVj 
cr* l^ J^'j-* 1 ••** «Jj&N **J • V ft v*^l -u-U-L^li J*o JJUjII ^4^1 
*Vj» u^.* CJIT ISJ U £* Ot o i_JW u lil . j\J J ;jy of jC: JM J*l jJI 
^ jNJ* «•'* ^^'j . U J»- Jl ciJ^u ^T y,j t a JUc^\ ijvJ JUtfi, *l-L» 

^»^ ^-jjji vjji ji dia ^^ air u jj t v T >"^» v* 511 u*j ' £j%ijii». 

■ fe^ 1 ^j*^ WjJli l^Uirf-l ^c V LJu&\ oJU Ot 

.iiu Oj<j at ^ i^ ^jB jp^t^t f ^b Sji4sr ^ 4i«: lit* j 

-OJi * «Cj« jUc-l AijvJ jJU jSUjII tf t J_^- j^i 4*1*. Oij ci^bil ^ 
ty^ £jjrt\fl« Jjj^Ij u^ji N 4^%^JI Ciljl^i J OjLclllJLjk 
U t Jtil Jju- Jp Lesk and Salton (1968) OjdUj iJU -juOii . ^$. 

a* V-^* 11 0, j'y J aIjWNI r*** 1 t>j^i ^ a—* <Jl dliB VUf f-Jb^. 
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tfjui £<m oir it t iii^i s^iii j>ji .a* *b^f ^jr jjji ^^i ^ j* 

j- J& jl Ail t ^iljll J djdUj i*LJ i-lja Colil Jij . il^JI J^lal ixJJI 
. *L»*S\ iwJL-l (JiJbJt J « jjiJlj *U>OiJVI £* JS" Ja*»j^i j 

*Lt OiV l^t OjSj l)1 f^jll* dUtf^l oljl^Sl jSCr \,Lj ti^^U. ^'j'j 5 

V-^UJI ol jl^5 J SjJjLI J-ljJI cJi^ aJj . tfy-ty ,>l>^l ,yW Ju-JJl, 

JUaiNI oljly J Sy l >l J.ljJI i_o*»; ^ tfi <!_, c u«JLl ^ JJU jjji, 

( £j**jLl{ JUalVlj 4;>-%ai\ ) ufrrj*^' ^J • jf-jH J j3l t£>*» £j*» jllj 



m 
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Jlj t Henderson (1967) O^-jJU* UOpI Jll l^)\ 4-il jjlt J*i£?j 

^ jr jxA dBJT . ioU m <> < win ^i* Js-ojju* Jli jjjtfdi J*j 

SjliU JaAJ i£>-T SJIjj Krevitt and Griffith (1973) iLJuyrj ^**j*" 

Lf jp jll Jpj Annual Review of Information Science and Technology. 

Uljj Igip J*iSJ Jll m -11 Lftj 4>-J t 4ili>. ^ ^JmII 5JUU J* 
*J*t Ot tf t \Vl» JJ U Jl UySi £jjt ^-^i iui SaUVl -*4 bj-jX* 

gtrtfi 4j ja* ic > jji Jpj . >^or^u jiD^jtj^ijU^t-^Uj^aijiui* 

0»j4 J^W 4*^* cJaJiva?; (^_ r ljJl CJ u i.tftl 4JjLL«j c iJ Crtl l ^^fiilj t^J"^ 

^m-j- l^jsr* Jl i<*ljJJl dttJ JfcJb S^Jsr V^"* i-»lj^ J j' *ijtf" If J J 
jI_jm ^i Js»-. Ijtp iJ^ >c t \^of *U Documentation Inc. J-ijsM 

gJL^M rlfc On *>J** Cf- S J^ *-•>* * JL -* ^^ • GuU ^ i956) 
4^81 oUjUl aiTj ) ASTIA LL^I 4JU*T Jl*A ^/^j* ^->j *4JI 
CJlSj (Armed Services Technical Information Agency WJLI Olyi 

CJfcfj . U-^l <y 0>Lfc».U If. fJLB ljUiu-l ^A J* »b t l^jLs^l £ 
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a*,\£\ ^\JJ J ^Jcll j, j ^ jujI ilU ^ { Alt IT c l^U ^J» l jd*«K 
Cleverdon and Oj^Jj Ojj^IT^ JT f l» Jl»_, . oljUt-^J jJU_^l ^^U^ 
»Uj1 J*ii -d 01T c a^ljll jJL.^11 ^UU ajk bt jLtf-l .1^ Thome (1954) 
J \c-^ u& (1 ^ «>• ^ jll J* c ow Jll y<i\ iJUl .iLi'l^T oUji fl« 
ijUL. .JjsrV Swanson (1960) O^-Jlj- iSJ*a* Jij . ^^^-j, tfliJb- 
. jfljjl 51-1531 ^^ Jj^^l d^Jlj tfJLJiJI ^*>U ,juA&| ^ 
J j . »jUiu.l ^«^j i^l *b^SJ| J 3tu 2U Jp j*aJ i-ljjJI CJIO 
£t»jj» Sjlj^. ujJUUH J>-t t Schuller (1960) ) ^£ ^ij f Ull j-i; 
S*tf£i .b-ljll ^lk^l! ^ Hi; s»UT Sjli. <J ci" jU>-I jp l^^i- t iajj^AI 

V^i tf". « •Jttr^ 1 JUJljT Ujj y. !>W ^ jj U ^JJ i^ Jjlj. 
Oj^yiir ^iij t \w fl* ( J^M JiiJl^ ) iij^lj l«M^ Jjt 
4» 4 U. J_$l aJUIjT cJjU.aij . Cleverdon (1962) l^ '5MT ljj.^7 
4 JlUI ^^jll ^-^1 j i JLUII tf^l OUv»dl ^ <J»-i£dl OU G jt.*bt 
S*w i-ljall CJIT, . ^jll ouL^cll JaL>. tfjb-ij t iiU-^fl oUIUUIj 

^.UlT jjiMI i Jj>dl i^ *Ipjh-.NI vit^j^l ijy-Li** t. oJUJljT 
OJb -Kent et al. (1955) «tf jjC^yojjlT t^tA^Jl v^'-V 1 J W* 
*bty OljjiJ. ,>. jjST i-lji iujty JkJI iijli. j c* Ji, .ttJLI/t^^U 
c£Ujj*c cjui&l U/> 4»>«J ^Jll j-jll j jJBjJI ii»Uy dBi J U: t tf>^t 
aUsl^r gJto Cul&T a*j . UJJi Jus Jll ^iiS3l oUlkvJll jopj ( ot-^L* 
^1 iu, j^/1 >JI *bt j ^lyis-'yi jsSj J<i> iLiU ou^a^l ijsr j ^ £/i\ 
»L»Jlj oui&II ^ JT J iySill »U»tSfl CJIT IT . jLaOU C^jrf 

4$ju ul < oUjUl ^tf jU Ji; *bt J'u Jb- Jl aJ v^T N ^.T olitti -k; ot 

rvt 
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Swanson (1965) O^-Jl^-^ JTIAAaT ^OJII ,juJ£ll O^yJ 1 *ljjdJlTlT 

.Richmond (1963) Jb'^Jtfjj 

. l^U» J-& UiUll Jidlj vrV *M-> ^rfij^ 1 ^UjULI >• *JJ J 
J IjjlaJ j^fl Vs'^ *-"k ***{ «^*>^=»*l (C . English Electric Company 

o» juii jit ■ j tjj^ai £isNi ^»ur j*j c <jjJ&m ^->-v >■ j^ij. 

tj£»* o5j. . OaULI 1*1 i^o ^ all 4-«*J~l ^JUJ <-^jiJij o j^-j iutf- tfju4 i^ill 
Aitchison and cleverdon (1963) 6>>^&jOj~x£JitT j* 3jj IS" t U jjJIoJU <j 

Johanningsmeir and Lancaster (1964) jL^iNj ^U j^JUjj*Jb\~-U»j 
t SHARP ^jU ^.Uai jAj c ^fij*" £Jr jL-l ^ -JS J aJLiiljT <_JUf 
Jp i5JsT iiU J^Ui* i-l j4ll •!—» Jfcj . Bureau of Ships f yJ\ ijh[ J 

Oljili al» Oljji ) Sinnet (1964) CJu. ,y JT I,. ^U ^1 will oUjJdl 
&j~Ajaj ( (du Pbnt 6jj>> aT^ ) Montague (1965) r^yj ( ijJt- 1 

. aJlfr g'& MuUlaon et at (1969) <*li jj 
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Arthur olS^ij Oj^jOit ^jjT iJliJl i£j>-t \^, Bourne et aL (1961) 
\\\t ^Ip r>UJ ij*yll i*u«.jll C-pj lilUT . Andersen and Co. (1962) 
£ls»-jL*! (JUji; ^Jy jLs^U i«ULl ij^l ^Sycjy » i,UI Olyfjkl Jt>-i 

CJL5& a»_, . « jUl U* J JJcJil i^ S^JtJH oUUtyl J JiJIj jju^Ji 
^.^Ia-^-JII iUj i^ Snyder et al (1966) . *Jlijj jJjtu- Ulj^-I i-lj^ 

Jak^l *a* i£ji«c ^Lii/ill J*™* iwol^l c>U*jdl ^yiuj c~*rj>-j (. baa 

. JJcJil J 

^jS J»JL_AI DlTj . l^ Mv*a. l^yS Cleverdon et aL (1966) 
*bt Jp oUj&l «0a j^tj i_)ui&)l CUJ Ob'jSC i-ljj il^Jll *JU. 
il«»- ^y 5u>- Jp JS" «Ju£i>cll oUJ j<eb* Odbit -J; ^ il^>- t fl^-jL.'i/! JaJ 

J^c-L i oja*il olji^ll jJly ,_iJbk JUJ iJ y^ l^^Jij ^ JJI ^jtJticJI 

n \ j Vj* 1 J5L.M 1 t-'if ti W-^w-j « ^Vj u • • if-i> ijLprf-i ap_^ 

CJlT t *\jJ\ Jp JJ>dlj »UUi,Nl £-»- ,y> c »b$l oliji*. JpT Cjf Q\ 

ou-ii*voiir c o^yi iiiii J*; j* cjit v'T lsT t ioju jjp «i >. o^ jp j*>j 

iiiCt OUIji *l^lj Westat Research Inc. \~*#y c^»\i J ij 

50^11 OliN^Jl. ^I>*ifl OUI^ Sjty jJU ^INI otv»ij IJ^I J3dB 

ilopj Ui-^. J «jui$o!l Ji; a>-^ i«.]ji oL.1 jail «a* j*t ^.j t i^i^l 

. King and McDonnell (1966) \±e \ y jS JJjOS'Uj qk & JT ^sjjdll 
^Uv Vi^. ^1 il^JI J-* <JoJb< -Jc, Salton (1968) JjJU *U» Jij 
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. c ^I.IA \ c JSil^J^\ ipj J oUaJticJilj^JpJUau r\&j»jc SMART Ojb- 
1969,1972) (Salton, Jjlollj OjU^U* Cji> *>J^ %JZ* V-i^H £$&' 
Cambridge Language Research ^/jjXi^U ijilll Oj>JI. 3Jb-j jj 
Sparck-Jones and Jackson (1967) Oj~.TI>-j jJj>- — *JjL» tL.,.1* Unit 

. oi>Jk^i Oii yu*-V ^^ljj^ 1 u-w J* uTi^ij^: ^ ( i oisClsj » ) 

ijl_j~ij Giuliano and Jones (1966) j>j>-j j'^ij^ u* J^" ^r** ***.> 
"w^T JiJ ^j>-t oU-Iji jp jjjIa Vaswani and Cameron (1970) O^j^Uj 

. OUJkvall Ju 4JUa>-Nl OltLTjVl <Jp 

iwl£ Comparative Systems Laboratory i'jlSU JiJI juk *li Jij 
&Ji\ Case Western Reserve University (1968) Ojjjjj OjZ-j ^-jT 
oUJjoL-i&il 4 3> t J«JbJt ( > VJ^ 1 t>* 5JL-JL- aI^I, mr -Ip ^^tr 

>^cHj ilijVl^UiJleJJTaulbee et al (1967) oUjj^Jjt tS^l 0»_, 
Central Information Reference and Control (CIRC) i> jS^U l£^pM 

CJL* a»j . mA tp- ^11 J* SjuJI J. jjLufl Lancaster (1968 a) 

*u»^ <ul. orsu* *i^ij *bfy i^iouu^fi Jp j^^i i-ijoii 
. mvj mn l^Ip ok l. cjj>-! L5J>- u*i r* • j-sj s~p jp 

-**-> ■ Jrti J* ^uijuJi ^ iw^ bfl, j^vi jp 0j£ U JU.T ^JLI^ 

OU>JI JLcJVI £JI ^Jd « asif .-JL-T Jp Jl*3 J\ i^l ^ oIJu 
to, ai 6 oU>uJJ JteNI dJ\ oUw-'-Jr 61 c ^IjJI J J_^ll jSCt Lcjj 

rw 
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Leggate et aL «lijj C~»J ol j>-\ U oUjJJl ,y £jdl U* «&t j J ^J 
JJ ^ JT .lyft Uj i ^j>-rt i^U ^.^1 ^\ i-^y. (1973 a, b) 
Barker et aL (1972 a, b) tflijj J'Jij t Veal and Wyatt (1974) Obj_, 

( 4jUj*dl OfljU ) oljcaM J J-JI of jCj JfcM pJS oU>» o^l a»_, 
Aitcbison and Tracy (1969) iS ^ yj o^-oiij & JT f l» •& t uy*- 11 ./• J* 
•'jfli c J^ 1 J^* - J* Aitcbison et al. (1970 a) vbjj O^-oii' j 

jr>J u? J> & j* ^J • ^ usJVj^ u-"^ 1 -V. INSPEC 
t ouS&ll oWI >T OjU. -Jr ^ \jij£ Keen and Digger (1972) 

. oU>Ll > Jlf J o^J 

jJiJl «k&. U\>l vJUll J»*-J^' -^J •** ' *» C?-^ ^ U^- ^ 

>> <jp -uT Nl . i^m ^Ji oi>Ji J ./ill J-W j> ^u-j^li ^ ^ 

U jl/rl f J!l o*JI oLLJ j^ JU-' J* ^ u* I ji>" >~&^ ^ •*• J 
jL&N ^U IT * Lancaster (1973) j/JUU CJL- Jll Jkil a^> J 
4»j . Lancaster et aL (1972) ^aJI OUlio**. ^ jZ-l ( Ui? ^J» ^l»j.> 
ii£l J* *1*JI ^Ui. \cJS Cleverdon (1977) l» Oja^ fJ» 

.ESA »UmJI ojj^I *Jtfj» flfc J ^Ll' 

Badran et al. (1977) l^ IjjjS 4»lijj Olj-Aj ji» aijc^iP^-jUIJ^Ij Oj 
. £.U jJi JmW *b5ll Vs-» l»^ j^t U.L-. V. JJ i-l jOJI »JL» vUISj 

Jp J^aW t oU>JLI JiJ --» J < J^. bJi» * ^Ul Jv*ill J U^! iTj 

VVA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



V^V 1 obrL^^I oJbi iJJl jJUjJI od^. i^UIl ^;>UI oljly 
. J^. Jai-I j oUIULI j, jjjtfl SjUi J u;T iLiLI fl JU OIT ai^ . ^xiuJB 
ti 5 yjU «>lj*JI j t ^^UII Jp ^ Ot j£c tfOJI ^ ( ^^UJI JjU. 
CuadraandKatter ^IT, l^ljT ^ JT f \i Jij • . ^.^Jl OljIyJ 
^1 4— IjOi Cuadra et al. (1967) 4»lijj IjiljT, (1967 a, b) 
IjIjU-j t L-L. i^ll |^ u J* tjjjxj ;lUl& iU^-l •jLyl :LOUJl J«» 
ibS-Nl .0* J iy^ ol^- ^jj^ J| ^jj JJ| J, tj J| ^ ji^li 
£>j c jJb'jJIj ( £,j£*l ) y^II l^lja cJ JJI Ol^l CJIT, . LL*J& 

-ffJ* u^« u* ^1 Ji O^jUl ut j| Mj . ( jiijjji ^ s^^iLl SoliVI •!*" ) 
ji i «k# o\e>- ^^1 *ltpL jJBjJB i^^Ul i»l£ j. j^&M 4^* ^ 
^jIL |> .jjS^I &W, 4vii^ jt J.L5JI j^j gj JULI J^ Jp t pi 

V-5UI oljly jla^L o^l u> *-*■ ^j^? y r >_ Jll oUjJill ^.U 

<ttlf i^ljj il^L Rees and Schultz (1967) >J^ij ^ f U Jij 
V;. j* iP' «>'>^ ' ui^l ^UU- ^j c i^>Ul oljly J Jy: JJI 
^JU^T ^ ^ j c -jj.5^1 oIp^- dT ^ j>j\ jp a;T ^jlj ^ ;u -,jji «i* *Ji 



rv^ 
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f U« &£ J vlo^-l Jl j^lji Ji t iJJLf i^xi, Lesk and Salton (1968). 
u* tAs-y* £jl ux *'jlAl Cjc "t OjdU J| y^ i^JUl SMART OjUt- 
f*i «->** Ji 1 *' ljt-is-1 * A l^ly oljUb-Vl ^ UJL ttJ-fJij. f l&>$» 
Jl il*JI gU cJJ^t j^s-ij t oL&l ^j jjjdi J U^, H1A 
V-5UII ol jl J J tJliiNl J ->l>*lfl tfju 01 ^ >jJI Jpj . OjU- f Uk; l^ 
^iJb£ ^-111 *b$l oli t ^liij^l j, iJU if^ Jp ^ { oU^-l l^'l Jl. 
^r of t^l t ol ^ ,y J^^UJI oljly Jp l> u JL jl ^U-jl-VI J> 

. vi-»*Jl <3 ^k «J«Jb^ JJaJI i^m j3l ( _ r iJ jp O ^i*.l J* iu _$l Ol jl jl\ CAfi-j+f 
OlyflliuJll Ol^Jj ^PjJall OliUSCJl Jp ^JcJI ^JU jjrf Ji4 jlj 

OUjjJI dfc oUljjJI ^ ^jJI U,. i^UCl ili^ll ^_-jt ^j . f UJI ^"ilU 
Bibliography i_pljjll aJI j^ Bourne (1969 a, b) jjj. 1*1^-^-1 Jl 
Jp^lUi'l tjal Xw Jl>- ^\ aL^L> L»\j* \j*-}* £jj£i J»j . of Agrienttaic 
|^».^J^xJlj f jl*il ^5 ( j/»5^»«2*»Nl j t_J-i5ol il>U4>- j^* i»o>- «_ r ip «j jl jju 
j*JL.j ijjjl* tV* JS' rl» **-».» . Bearman and Kunberger (1977) 
tip^JallCililiSCUojjUl oUljOll ■yS-b-l j*l j»-b Martyn and Slater (1964) 
(*U-JU-I)(( jjixll ul£.J g J<i^«J iJaidl J*Ip j* JUj! y» U Ji t-JkJJ Jl_> 
^b ft»NlaJ^Jljsf) U ib^l j, j^l llL>_, . U\jJ\ Oljli'tflJ* 
Davison and Matthews (1969) ^j^L-j Oj~Jb j- j£j _, . ap^JJlI Olili^Jl 
Vigro- (1970) jj*jj Jahoda and Stursa (1969) L-jji-j bj»bj 
jhjjPjAitchison et al. (1970 b) 4ilijj dj^xiJ^jCarroTl (1969) JjjlO 

■ i *J Nl JiJI i^l^ j t oUjJULl ^U-^-l J« pJh ft*^! ^j-i 01 jX,^ 
j. ^T Jl* Uaj c ^ 4>-j« ii^ll oUut! -Jo ^t*VI *ljj U»b OlT 
boJ ylj? jtf, . 0U1JI JJ V5* ^t»l &> *t£-J U OU-5U Jift f Jl ^Ul 
L.U otii Jl iJfll v-JU^Ij j^Jcil J> JJ* Jl -jftii U iJ^I o> ^^ ! 
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. «;«&! olott pjs J dUJj t ipl^Jl l*xl\j oLLJl <L>jfi. cM\*. J 
0!*£i*J»JSJ Jl t i»^Ll JiUyty <JU» - a Morse (1968) ^jy, M ji 3 

t ^ V* <^~&S &iit j** Jl-i- i-ljJJ jL_pl ji^ill J^., . J^ljJI 
J* t^ U *S"J! < We »«l «nd Moore (1969) jytJ J~i <>• JS~ .^ij ^JUIj 
J t isSai^- «WI JJUij t oltL-j-yi JJ*, < Sjl^l «_J|J r lJi^,J 
i-ljiOrr et al. (1968) SUj jjjt tfj >-T aij IJU . oU&l UUi U-U, 

oUi^l <bf jU>1j v^i V*>» **j£lj « oLfll uu a^ULI !>VI 
«>j» J* Lancaster (1977) tf >$| jL£*y ^ Jb4 J*^ . ig&\ 



rA\ 
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^ Cijll jj-a J U jje j* cSjJs;- >^^j [A^' J 1 ** V^*^ *■"' <£* C*^'l 

( aiui ^^cA ) 

i i i 



1 I I I 
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y jwdB Ij-UJ UJjII & O^Jf jt OUlk** iUdl Oj*^ 1 0^*iiJ 

«;t VI iUili j* vs )u ^ <y ^ oT ^ cfa • ia = ;ilL, oUBI «* a ^i *>* 
f j^l, oui^l Jp Ijlou t>j£ *tf ^JJI SOU f IkJ j£c ^^T v-U jaj 

> ••^ J* cH'i oU y -^ J* -> T l «?M ^-H* ^^ u^J^* 
Jil >JI J* ^l* *-^. jSy ^ < d^ 1 ai * J* 3 ^ 3 =° UI i>* -^ 

iOjJbJl*j-j J* ( *i\*jj Horty Jj^» i£jjj*j ' O^UllJbf J ouiill 

U* £ -^M '•** Ou^jJ tf-W J»j . £ j«~i ***W: *»WI **>*& ^15 _£/. 
4»Ujj J/ J Kehl (1962) J-~Tj Horty (I960, 1961 a, b) Jjj» 
j^JL *j> 4^J j jsj-^. u^j dJIS JU; ' jft f . Kehl et al. (1961) 

tl^j »j2J r jy-i rU* «^j Uij . Pittsburgh University (1968) 
oytfl iUJL-l £ ot ij^x.j . ^ J iJjIjJI oy<« ijlAl oUlU 
oVJ53l ^*>- ^vu c UT4j>£ iUJ-l irli J^c-l. ( v^j 51 ji^ ) V^ 1 

OH -^J tf-^ tJJ 1 * ^J ■ oJ'j* u* ^Vj 7 ^ >j ^•^-^ , ^.B Vr 11 
^ J\ JiJI .UlUj t U.^11 ^j^JI ^ ^ ^jJI IJr. i^l^l ijWLl Olillil 
jJl^l ^ V'jjt* ^1 oU^ljII jl i3>i^l l,>i JJI *^UI OU^B UjliJi 
jJUjB C.U11 jjii U 5aU iJUll «)U-I Ji.JJUjD ^j^>l c^j^l J* *MjB 
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«JdJ j£~i J_$l a!U-I J ut t J*2 jjUjfi j-lijl ^ Oj^j <_iW ol i/v « J«» 

. a ojfJKll JsUT i iijUIl tXf. ^jH4 fU* J *f UJl ijIAl oUU i*^** 
J\ ^U- jL-l flfcN j, .JUb, of -£c dJLLj . l,\ZAyS jUf oy£ii VJ li- 
•->->./** J* u^ 1 o^i, *'!» ' ^ jM -h j" <^£-l ^ *^j < iJbJuij am jJs't 

. oU53l ^ r & & 

. . Aspen Systems Corporation JiJl ,>-Ti— J* * L» «^ t <£j\4 o^ (J* 
£->y fjjl* k-1 cJ- aUIL C-.U Jll £lia!l Sjl j _, til Uit »lk!l JJcil IT 
(Legal Information oU j j^IVI *U*i-li (j^lSlI /»^UVI ) Project LITE 
iubll OlTySJl c£Jb>-} C-»Ut OLJLUI J^U- J j . ( through Electronics 
t j-Ul Ja£l J*- 4JL«l53l ^j.^;!! tl^<J UUiJ Mead Corporation JL* i-««jl 
OUU! *i jfj* *\ieu *£aI jTjj.aSj . Data Central OUUl ijST^. ~.l ij»y> 
<jf" W* Ji u ^ ts"^ ^ jsjS' Jlti J^oaUtlT t 0^13! JU Jp IJU 
t OUUI i jT> jLjl j* j^ ^1 f\& 6^fi A rji IT . OBAR j\,J ^Ik, 
OliLJI i jS"^* f UaJ <_Jiv»jJ 7*ij?r <£^*£ »** j • LEXIS ^^--jJ f 1^1; *J*jM 
«-i«Jl Jl* J ^u'UJaJ U>-1 ^Ji 4»lijj jL&'V *li LJT Giering (1972) 
OL-U-Ulaiw-il f >v»y. Ul» U»^ 3^j U JLpI J>j. Lancaster et aL (1972) 
. .Myers (1973) *u^» j^UJI Jlf J OU>«ll ^-jU J Vj-£M 

; ^; j jS3Nl oUUl ju*!^. j* j^T iap • jjst^l j-tiJl ol>Ji J yly a>j 

OUUI J^\ja ^ £J\f li j . ^tiUw-Vl ■, <JuA&l OlU>. *pU»j jii J . 
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•dJl oUbi ^027 J c ^J* 11 Ml ^ «W U ^ <-«2Sai (U^VI ^ ^U 

£jdl 10* JlL U» VIS- Williams (1972) j^U j Jjjij . OUjkJI Jl&Vl 

oU>uJJUc;VI dJI otiJri Ji*. j ijULl oUW ^&J ^ . oUJdl ^ 

< J** J*^ j£a J j-ir .jd, ^ diis ^ Vo, £ u-jl, c a JL* 

, o** Xa~ ou£»l olc oUku, jia Jll oys3l JJIy jp lt*i c ^U-l 
U^ LL-LJ ^^1 d>J s*L5^|j ip^Ji ijui jjji ^ ^ ^j ^ 

•J>JI »0* i£j>] o^^J Onderisin (1971) Os-i>A»jl <>j»? >&j . JSCiSI 

■ * Kte 4 J*^ 1 ^aJI » ii Jaj OyJj 

<P ! ^5^ill i*M <> cJ^ 1 J lijj&Vl v-ULl C L*> ^ >jll Jp^ 
f Iji £ J*ldl i^.' ^ t ^j, iij* i^JJl 4*111 d* J^Ui ^ i^^i^ 

■ail d*J h& c^iii > j ^u J5JL, ^v ^ « ob>u, «L> 
.c ubu j u&j, £br jb j «rpsii ob>ii oy j^ _, £ ^gi ^ j^ja 

.*. 4UCI olfcUj oujli j^i #^, ^ ^ ^ ±j j^ 
. L-Tj y UiT ,>J| l^^y a^i oUWl -Lojj t JJ^irjo oUlk^Ll 
c i^ill SJpUI JJUJI .0* j, tfl J* tfj j^ J ^jji sail ^ J^iSjV ., 

-^ji^ j^t oir bji . vi^Ji ^jui Ji^T c*&. j|^.ij u -^ ji s>l. ^jb; 

CHILD, CHHJys, : Ji. £^11 10* Jp Ju; 01 j<c JII ^US3l ^^ 
^- OjS^ V U__5j . I05U j CHILDREN, BOY, GIRL, INFANT, BABY 
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jjuJI_«JU Ju ^s JLj t La-ivdl J*k*- tfjp-l ji >&l Jo jloo fib; J 
^i f iklU jjr ^Jil ^ aj! dii^j . d*Jl Jjsu* j*ir J* »c-« iUVj 
^^Jl i^^ aL^I oy$3lj olfcljll J i^=U ouJJl iJII jJlC ja 
tJaJbiij . SOpU.1 ab^l oJL* *JS* Jp M*i rjJi; » Iki J*iil Uij 4 UVa 
a* ' WI SjLi^l lUL- Jll Ai/lll iJLlill jil&l tf jJl&l j, £>JI IJU 

iJU-j^ J oUJkyg.Jl jjv^S Jp cSjkj'ilj 4 ii^«JI SJpL~» CjIjaI Jj* 1^1 — \ 

oIpUo* j^ f-Uai i5^l jSo: *l^-t IfiLL J ij^ll ilp j 0j& CM jOl ^ — Y 
ipJl JlCa^lljt J»3ljai ijjrilliiibjiLljiOloljll Jo J»i5j i>f j&l 

OU<Jlj C L.^A jywJl Ifwfliw 4LtfLl OU^ilj 4 SJ^IjJI ij&l 4A&I 

. OIT jCi tft U Ys J*& \fjuu JJUJlI 
j£JLI ^ olT olj i l/L J jtJA -Jstjj UUci i)t jilfil #i* J4 jj^cj 

jji LS^-iJl -I4JL-I J*- b£ol »il^i *j ti-»Jl >£■ DIS' li| U ilU- J ^-j 
*Lj d^Jl Jyu, Jp olT Nlj 4 J«JU li* Jt.jjy.U5U *JL* oli 4 .Ij- 
c-jIj*.!-! Ik* «^i «^ JT J ^Lp^jLI olplLill ^ jUpI <5l <. >&l ^-iJ 
*jt jp !Avi» 4 &JJi\ *j*»~Jl * olf^-i^ Jj-W c^ tf>j >•' 'J»j 4 fib* 
*, J5UI o^l £*»- jjJi it Jp vl^ Jji— JT ijOi ,jwu Ullt*^ 

SJJI j&. *U v- 1 ^ 1 *".>" «J' Cf'^'j • o!M t^-^ ^ ^ ^ *'^ 
•JUL jlj 4 Sap-Lil Sli^/I »o» OjJb jt-il Sop J** f Ikll iij j> li* ^JJI 

dJJS JUi 1 f* . 4l->Jl jJji— Vh^ JJI OLfJl^-Nl Olj^-I L-— U-l j- 

c _,^ JJUdl 10* ^Jij . UJU^'j v-^ 1 ^^ iU ^^"1^1 ^i^* 

itLicj ou$3i ^ ^^^ ^ ^sOcj . uT-oij^-i ^ v-i» &i >a Sl>. 

JjlL^ UjCpI JI OU^JI tfl 4 OR jl SjU Vri \e* iki> £*J Jjt-* 



fAI 
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J*-\ i \£iSl gJ,JS\ J» J-r 5 gL> J-kJ Ol (. ,y^\ J* \^*>. J^ Cfl 4LB ^->JI 

. oL*Jl J*J)l\ «i* y- j*jf ^ jiiCll oU-Uai ^ J*^» f-Ua* J^i? o^^' t>* 
>&l Olplki J^eu-i dUi -Uj j&r 4Jli t j£ill IJ^. >£ll SljJ Jic~5 jl ^>*^._> 
^£•1 li| IjJp ^bJI ^ybu i»Ui| ■jSoC tT c OL>»Jl jl-! ^ dlli Jj \pi ^* lT 

. Higgins and d-£-j >>«* j Reisner (1963, 1966) jL-jI j j^ JS" Jl U* 

-. Smith (1969) 

. (£jJ&)l J&ll Ij- (j^o ^1 «J»Jltjll (j^u) I (j^J' W 1 *^ ^Ua^l OUdkyall 
IT ( ^U y\y. ) CJ) C &\ ,ju ^jlidl Ol^Ji> J^cu-li l^U UWI ^jCj 

-u*k J 1 "-'J^" 1 ^kj*^ u^ 1 u* ^ 1^ ' *' , J 11 J • jsM 11 5JKC21L C....U 

c i£*ll JUI ^y. iOp JliLl J;**. Jp CELL iJ^U . ^^I Olp^^f 
-US' i-»«^aj ij L«Xp j*>3j c i^UJl OljJ^il j* IajLjpI jS^Jti ,y 4ili liAj 
■^ l r - J* • u^y^ Wji lr"i» «i-»Jl OL»«JljL»l iS-^-i J MEMBRANE 
•^i» Oft J^* j* O^jj^ tjjj li| i*»l>-j c (jcJKJl LJf If- i jj J!l iLIjII 
it >. tf jil diiVj JjSj 61 j^c i jJ-l 4j£l Jp CELL iJT H Y> O^l 

MiJIij 4 j^Jdl ijji jit ,1^1 itftl t U. ^^1 l^^o iJUil oUlksail 
TAY 
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d.y<ll ^ .1 j^| \uj d^UI *l^i Jp SjjiJi jp ^jyi ijli ^ uj J j>^. 

J->~M o& dWjj < *JS3l o- J_#l <J»j>l apj^L LJiij i>JI Jp- 
EPILEPSY, EPILEPSIES, : j, j£ Jt ol EPILEP ... ^JU» L_ii .,. 
*«■ t>* >J' » l*T . U£*j EPILEPTIC, EPILEPTICS, EPILEPTIFORM 

Oj>l ap^ Uij ^i^i jp SjJL5 j| jp jjj , J>Ua j| ^ ^ jUl. 

ti uf ji J~*-i u 1-5*1 ' jM 1 <e^. jLu ^j . ij^Ji j, ij^i 

-iL^dl oy$3l ^ iHr 4ii oLrtl J ^.jii^ ol c Jiftl Jp 4-JUII oMUl <>» 
^ ^UlT tplkJ ^jL, oT ... MYCIN jp d^J j& dilJbj . ^1 l^ 
... ECTOMY j ... OTOMY^pd-^Jl Uttij^l obUll Jp Jjj Jl o^ 

Ji£j i yJ-1 jL i ut . V-'^ vc 11 -^ 1 u* ***?* **r*- f?S~i d cf~j- 

0>> UKJl Jk-j^jl; Jaii l^l^j iJSCjl iLb JUJ* Jp SjJUSlI vl^JI JjU 

iljLl *lc-T ^ d^JI J ty^*^! *>-j Jo *^t jiX\ JJj . jjjLtfT 
■ f Ikl ^j . TRI ... COBALATE ; Jbll J tf c VW^ 1 ^W 1 -* 
!sUi c fl i* ^1 JlSCtT ^ Ji& ol Ja^Jil i^JbJl Jp JUaAl JJU3I d^Jl 
i>* ^r^* 1 c5^ fo_> ^-»JI J^j *"f ^ ' CJ^II ^r* J «-.! jCll j j jJUoll Ji jp 
ot iJUU olilll Jp -u=Jil i^aJJI &BI ^IkJ ■jSicV 4iT "ill (») . iJSUl ^tP 



- jxJA oWII ^j c ^^Jl \fjuu, j^k ( »tli. ) iSC-l^. oIpUJ ■y oyS3l l,J OjSor 
■ J 5 ^ 1 (> ^* tp ** o* \?j* V* i « J ^- 1, <jj^ v 1 ^ 1 iJ ,> o j«Ji wti ut . uut ^ jjt 

oi* j* j^Le. JT 0j$O jt uU-fy »_JIp J OWj . i^lSUl jt j»«Jlj yJ-l j jXA jt- 

iiUI J .-.jL.ty li» S*Lir ,yjJ.$ £s J.Ijp .0* JT j . OU.^1 v_JIp J Ulc *JU.^fl 
Hishmat MA. Kasemu Arabic in specialist : lilli J «fl j . ij^JI 

information systems ; a study in linguistic aspects of information transfer,. 
Ph. D. Thesis, London University, 1978. (*rjll ) 

fAA 
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Uj, j4j . oUUl .oa »b ^ L JJI aa>JI \JZ J*ii ^-Ij^JI J* ^1 j.-- j. 
Williams ^.U^J jJU* J ijuJaJl SJII ^ J jJl ^ Ui«i/}l * jj-tV 1*^ jJ 
*JLS U SjIp in-kll &W JiJ 6l» c <i^Jli t/*^ >-£• ^Lp J Js-j . (1972) 
iy ii-rfi t OUUI JL*»^ J SjjIjII OJJ&JI «^*>- <Jp J»i£J irl> t JJ^II Jp 

^^uu t_JkJi7 t jJl J SJpL»« SblS"j . jHl\ JaJ^I Ja V^^ J' v'j*" *"** J* 1 * 
(JL-JI J ip-bill «J»j^U)KLIC iK «J»li£j ^j^-j U *^> Jb- Ji jS~l>l 

£*JI >' j* JJ# .> Jp iiU*j . "U ^P * ^T JJI jJUjII liAtN t 5JU«i' U-U 
c £j ilJjll J a*I*CJI pJl>- jt ij£jl jlj^J Ol^. jOp JbJl^ Jp o jJUSJl Ji& ,^11 
EPILEP ^U-l l^ 3jd JJ| UJjL jd| ^ *| jJLt }U c £tj. jLotf il*J, j^- 

f^oJI ?y*y JjtE 1^1 £j»-jM j>» 0j£o t)t c JfcLI J;»-» Jp t Ol^. ^£p 

ijj *U»pi «1j*JI oUryt 4j-M^ t^js-jr flijj!^ I^pLjI j,^ Jll (^^^11 

. ixiLi uii Jp Ti\>i *>i»1j i-JJi.wii ^ Ti\^i JSli ^.ikJi i-ii> UJJI 

iJJll 3411 f Hi; i^ 0i» SJpUI oljj^fl «a* >ljd T>J j . U, tJVi ,^-Jl 
j* J4JLI ^ 5LU Tjji ^JLi *;t J*c t i^^JJl sail fit; £jt ^ ^ ^J} 
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< U jL &~>-\ U lil 5JL5LI £J) 1 jCJlI -y Mil dlli Jl .Jt^t . d^JI J j~a «_JU- 

t JaJ-^1 Jjfc Jp SJJ1I £Jli tju* J l^*;*^ C-J U jLl 01 ^i . £iUlk*Ll 
Aj\ £LiJ-l j . (J ^~ v a>c)l j JjJbdl 4jIp J 4il ^ j ( iL*Ul 4j J* V~Ul 4nlll a UaJi 
J-jJ>£\ <Sj£\ Cf- j*& J i*J^^Jll &l 4J -j£c 1.11* *Sji Ot -j&V 

lfl«jc.j ,^JI OJi\ ■y l^vos^j £b J^*T 0j& ot c ti^JI cAlf- *\jr\ J j JJBjU 
Jp l _ r )i i i-Jjj** y 15" j i (j-S^I (J* j*» oOJll AiUI * UaJ Ul . jJ&jll yby 

oJU&l -j b jJUi oJp aJLiLl 4*1)1 J**i-J t jjw ^/-y^y cJU^ cSj&JI r-bi^i J 
jyliJI Ia j^p! ^1 OUUkyall ^ 0j& 01 <y ju«U ^j t OUJkyall «J» J* 

tfjJI i> J 0j& 01 j&J) j£r j . lJ\ OU.IU.^1.1 J^t iilll jUpI Jp 
jOl ji . Jlj^l <y jLt ijJJI 4«UI Sju 0j& of j&V aj\ % u fi^Ji\ 3 
^y aJI V|c JORDAN-. jJUi U 1 vL*Jl Jp SjOiJI U Ji& 01 J&l J-x- Jp 
HUSSEIN jt AMMAN _, jJUal^^^ok JJi C-rfi *lj>-i JpSjJLill U Ji& Ot 
jy 01 <j£c JlljtU ^^V JH tf>4!l o\,KJI j, tft jtt FEDAYEEN jt 
4Jji t ^^ajvw^lj iiaJl J ilp vLsft U*p .l^i Jby US' lili . 0-> _$l ^j J 

. SJL51I &1II ^U» j- j& liJbr-l o^ OT ^JaJl :U1!I ^Uiil j^c 
Jl50il ^^j j^-'libT J JUAl Jl 0_^. ^ l+J. «:.■■: Jll iiUI c^l ' V^^ 1 

cj^j t j-s«. y J ^ui J«m jp jujvi Ji; cjit a j . ^ \e* JUoj^i 

iA j* SiUVI Jp Ul> VLil UjJiJ O^- dJLAVj Ui» c dLiVj Uy: ^c-j 

j>s t ^-U-^/l J 4-ptk^.l £J SJJLI Ull 0» ^iljJIj . iJJLI oWII ef^ijJ.lcU 
. uiui&ll j l^ J^cl^J Jll Hi jUI tij i^»U 0U« ObJk^ll Iji 4—Hk; iil 
f U.VI aJ «>o ^ ^T ijul ^jJdl oUjULl JU>-T ^ ^1 Uk> U j ■, 
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Ju^l gjS ot oV j&Vj . U^\ 5JL3U oUlll c;Ji>-l ^U^ f l* 
iJJI dV-l y* t^^uj Jll v-kdj oUIj^-NIj JJ^I v^J 1 ^. ^ uts*^ 

£s_ d^ c iifc& f IfcJI J- jJLiV </ OlT lii U <JU J l^y-j c SXiLl 
>■ jl U Jjill i-— bll *>. olT I: j j . -Op o> J*V" ^ u-^V^I a* j^ 

. sjuSLI- 

4k.lj! JJUjJI ouiSoi c ijliJ) iaUaM <-Jl^-l J >JI tit ^jL j 
U^ oYbll iL-lj. i»I^B 4LU> o}L*~J Jl u^ll OUL J,^' f ^idl 
^y^A & *l j*-t jl oUJi^Jtl Jij>d j^Jll <>. 4it dii^j . L*Jl&l iliAlj: 

,>i>^i oyS/i sk-ij, 5*1^ jji* j£a ji yz* ou:>u:i jt ou^Jiir 

oJl& tf «iBi Ji U <_i»/ij . >TJj4i tft j- «1& Jit Oj^, ot c iL»JI 

4;i>-i J ui^j JpT oj& ot Jj>ji .yj^c-ji -jOi ^ oir u jj . i jiai 

. ^iX U Jjlii oUjUil Jl Jj^jll ^j & \y J* J**£ l> tit "ill t -C^> 
ISJtoiJJl iJlljJUJ >Tt ^j^jj Ji" iaUrt 1 CjIjUpVI dji 4 dJBi >j> 
UilJpi 1 ^j^b vWj « OY^I 4k^lji 5*1 yUl aLUH O^-iJI CJlT 
^ UjVj olT lib • 5*s* AUIicJLI ol^J »su>.l ^LT 4 ti>-t ,>l>^ 
o«jUI ^ jx* ^ c j$\ &\J& cSfi\ $*0\j, i*l>B Jjli .yJ^— 3U*1. 
>JI ^-j & J5JJI lij. J*Lj Jll jI^JI JU>I li^l oul^sH j* j« W" 
oljUo'bflv-^-i-j . Ji^ll Jp oU>JI JNI ^U-^-^l ,>l>^jc ^UiNI- 

. vl^JI iJJISj ialj Jl c5^Ji ^ ' vl-»Jl df~* JJlo Jp Jll j *v-jh Wli J 
ijliVI CJL-csill ^jJI ^ t vJJI W)l JJ15C JlCtt J»t jiljj U lil -ot "b/[ 
^.j - ( ijiujUl 4«lil T^WaJ Jj>^7 L« Ol^^ 441^11 aJU* oljLvl j^ t d[ 

. »4Jll WBI ^ iU^JJitojiC ot 4Jb J TjvT Ta^>. JutL-j^ 



n\ 
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c O 



t&m c5j^l Cf- JoA d tH^-J JII «^WII U-Ul JLs*. J> ^jt ilUj 

: i^j ' ^r^l ,£ <j ' <i*Jl oUf ►l^lj c jJI'jB 

^UAk^. ^ M, Jp >^. U JT J^l J>JI J^ ^^Lll ^ a}\ J\ 

CJIT U j V'li £11511 iL >!l U t uJ j^ll ueL>Jl iiiL. tsU U J-. J#j 

J^ JUaJ Jp -j-x) j U j£i» iiej jAaJl oOa jJajj . 5U» jrlill SJL&l 4*111 »UoJ ** 

<y>d» J ii^ui JlA\ ji c 4^^511 ijji <£u ^utt ^VaU fit j 

. OuJ^il AmIII OUJUa^a* , y« t^9«Jl Jjl~«* 4i«wl..^ U jJp ^Ui f UkJl Uyu 
^. jd£j mZJj 1^1 jJLJ c li-M IXJJ SJjiLI iilll j^bj c 4m I jll ii jlall Ul 

IT o.ai^-.l U lili . oU>JI Jjj^VI ^U-^VI ,>l>^ v-iJ*i l J> 1 
Varig jf Hussein ^ iJio-L ^L»JI Jlill J-x- J* ^^Jl ^ 4. ,>JI O^ 
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U> J^i; Jll oljKJl oIpIW JU-L Vy-. jfcl j£i> ii*JI *»yri ^Sj: lT 
Jji«*l, jt j^l ^Ik* f U^L «^>JI JUL I J-t- Jp £s m d~>- t «i->Jl >C 

J ^ywavcll ivy Ji& ^Ljkil ai* j/ji (/Sy^l S jL~J - \^ ±>JaJ~\ f-Ua* 
OUllCl 4J JiI>J t^JUl CJjIl jj-ii J c liBi vL*J\ Jjl-^. jIjI j| <1j»JI 
JjU* oli iJII J iC>dU iJUlill £L jkJl J W . iL>JI J *■**$ iiJb»M oljjiJ.1 

olj JbM ^ dJUli «LcLI vbj" ^Ijli>l ^ d ^ JI ^ ^ is~ : > ir 

. iJ-U» j\P JJtfj 4*la*« (JUT U jj t Oijjl C-^ <Jl££* Jb, U JS~ *>-ji~J 

J.UJI i}J> iS-^i <Ji*>J Lefever et aL (1972) 4»lijj yLiJ ^ yS Jij 

. li-N IJLJJ SJLiLI £JN «> 

{_j 4-wjJJl aADI *\ji>£**\i IJjIj^ L«t»l J^ii (J»^ Ul T^yM ^ *il j-^jj 

- ui^' t>* ?■&"■> uj-*l"" uj^LJl Jj^j j-JISOi J iihll *vlj Ji ilpl J 
. oUj£«i-VI j^ p^Jl la* j -up ^V l^t AjitJJI UUI «ijt i-i jL-t 

^ ^ysy, dJJi J4 1 * J»j . £tr^l ^»j> u- ^ ti ^J>l J- **». " a ^ 

Aitchison et at 4*1* jj Oj^xJtjJ oUlj^ jAJj . Cleverdon et aL (1966) 
. dUJU Saf> Lancaster et aL (1972) tiUjj Ji-Zi^j (1969-1970) 

. OVUM o- 
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■Ji iS> -?<jt iJjj&Wl <Jl>-Nl JJL.J J iiJj-l oljjkll oti j,- o 

iaJill iJLill £0! iiU-M JiUll jj^u J*?- U 5^511 -^ »LfNI la* «L a5Jj 

jjjj jS'jf u|J*Ul a>-T jS"i aii - • _tf 1, *l ililjiJl J jJU Ipi l^i»l^« jou 

: jl -U^ Vj -U ^ c Klingbiel (1969) J^JT ^*j c £ttall 

^ v vuiJi £oii j »b^ii oi <~-l. ^ jtri j o^jiir art diur 

. 5JL5J.I £011 J *b^l j* Jjt l5j^» J t>j^i ot Jl£ 
^ »** JJl £011 t-st c i^»il jt aLL^I £011 _^j c f ULl Ua j -J| Sjli^l 

OUIII (S-k-l t <J*jjia)l «a* J ' Jii^i L* SjIpj . OuJail £011 j SaJl.1 £011 
Ip J t OUUliviil /y Oil* «Jp ( Jp UL»-i [U^j iplj ' LJ «UajjjJI iaJSLI 
Oli^yi «i* j* jtTl jt Jb-I^, jJBjII Juiii J, j . f UfcH J.LJI J^l OLLJI i> . 

.Ji&jJl JjjLp J» idtwJil £*JaII £011 OUJk^. JJ.iC-.Ij dlUTj I iviyjl 
t <i^JI J ^yau^aidl V/ i^"" *■"' ^U^ J^H> • Irt^ t>* j' If***** a* -»' 
i—Uli <3LJI iJ*i lT t J^Liil »1j»JI iv»ji £-!» AvijyJI ouJkl OLJUb^JlI L.1 
iitat txi J*J JbU J;!-. Jp STRIKE £j£i . i*JJI £011 oUlti^l 
4_jjJ I/ 1 c J-jJI Jp Ja; Jll iljT^fl jt oU^ljll o?-l 4~^<aj iji \^- c Ub: 

■SOJll jjp o^ 11 ^'j ^J^' iJ *^ ^W" ^-^V ^J^ 1 f 'J^^ 1 J^iJ 
iJUi J-j« *lyr^l la* ot tjjUcJI CJLlt IT i iyi\ J i> ^>-^l ofcl&O 
Jb-1 Uhhoawi (1967) Olljl »Jw»j J-Jj . OliJdl j* .Up J LJIp 
0^1 J^J JJI ^1 Nl JiJI ^ \*m ilU 61 jjp 5U* la* . i^ll £011 ^!L.t 
ijaill iU^i dlli jS>«i U SjIpj c ^^^11 *1*JI «jja*t| oUlSCNl ^ IjaS 

3ajj.i £011 ouiUvai ii»j i±^ji iisCi u«r oij^Ji oyr « j >ji , jo 
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^hfti & d*Ji ju^i & oi J ^- il <y ^ ^ L ^> i, •■>!» • f u^ ^^ 

o.Wkyw J&'i! \^j t fOill SjT ^pN Oh o-M OljUi; tW tfj&K 
tJJJI CijJl J < t^WiiJI J* t^j-Ull li* J* d#JI *lj>-j 4v»y SJjll » IkJI 

t)lT U j 4i)p t 4~*i\iJ\ ^Infill J ^tjl OLU»i ^yaJ il^Jl Jlf tf J-m«* 

i^.jUp cj ijj ^i jj&jJi All; jp •litti ^j t i^jUi jseji jjj^ 

>JI ^ dltfi i JU^JI ii*Jl jk, Jp i-JaJl <«lil J* -^ JUaJ Vj 
JLC~J ^ JII JiJI j. JJUi iUp »JUj . OUlkvall Ojj jku * J£c»i,. J3l 

auu juoj, ^->vi f Ui; d* j^ diiar . jidi j^ai j jail ^ ^ji 

j-P-t Jp ik-ji\ £j\±&\ iULj Jia ^1 ja olpliii jp d^JL *lkJI .^i 
ilbbjOUT ^ ^ dj£a U^l SLLi\ CJlT lil «# c «iJJi Jp_, . 4*-j 
J*wi UJjJI «Jbk 0^ c ( _ r ^\'cA c ]^\ £•*■ J* J*^ oUUI x*j* J aJSJ^ 
10* j . 4^-^JLl il>l U Jp JJJI 1^-jJ J ^yj c Ojjil t^l. JbLl Jp 
Cleverdon and Harding (1971) pojl* j OjJ^^lT Up jlk ^JUI «_jjL.^II 
Heaps and tiyjjyj o*i^ *4**-i wri • "^^' t£jX-l lii^ d»<Jl b *»\ 
•^.jtjJl MjJSi lc >jll Jp Jl^CL-Nl jiUt i JjJLI vl^JI i Sorenson (1968) 

f JUJaJl&lll d^ 
UU" ^-IjJl ^ J jilil JiiCl Jp ouiJl Ull oUL 0^.1^. ^ oliL 
Jkil ^^Jjll JJUJI > IjjS' .loJI J^uj . ^^1 oUUI j^\ r d^j 
t)T ^» ^ ^Ulj _ ^Jl u>5bt^l ^jj . ^jtp ^U-| J^oili Jt^ijl IT 

^ U'Ij t SJJII OUlkyail JA 5«*. 4C^f J} ^- jL "^ yPjvSjlT JJUdl 

Jll jJtjII Oy jftC ot ^ cA jUl jt oU53l tst j^i ot d»Jl J j^. Jp 
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4j**l d Uljil j* bap jXi Ol ouJJl 4il)l C^J £* -u» VI . SJLZll £11 

i»-jJ0 £~>JI oUL^ *lyj-i ilUT ^a A;«JaJI Wll U j. jjjt CJlT Ujj 

Berger j>-jj 0*itaU* J^c-li . Uil ilyill U jj OLJLJI jl oU^dl jl i-w* 

ci^^jJIiilUJ NASA — Langley J^V _ U.U ^j^j c CiLUN JJ* J 
f^^suj Schneider Maschinenbau GMBH iK^i If^u ^pl ,j»JaII » j$>-lj 

oU-Lt>-^l iLiil ilt.^! j- I4K" c Bosporus Bridge ,j* jj--j; tS ^ j*" J^jj 

i jCjLI ^ 01T Ujj . 4-«JJI UHI J>i J S2U 4ty~> \^Jj £s JJI v^^ 1 

JSfl 6j& a* dlli 01 VI i Uut 5JU5LI £d)l >• J «J* £->Jl oLU 1 *\j>\ 

. ij*V 

j^' Jj^ 1 «>• U il^t J g Uj~i ^UJI Jit » ^-UVLu 0j& U SaIpj 
JjU JldLl Jj* J* jOl o- OIT Ujj . 4*M\ M\fi& S^UVl J v T 
Uuj £*JI aj^jr dJJij t <JUI J i> VuJ* jTJJI oJU JjSl jL-c-^l 

j , > . ol U&i JV*i-N jOi ,>. aj! dliVj . uj^j berger sjKj 

f jbj VT jjCil -j, 4it IT „ OU0W.JJ* j jsfjj oVaU* fL*A«l JjbU 
iJ^I JBW J-s- Jp O^ 1 a* 4 ^^ *^ d Wl *W^I til *J^ 1 ^« 
jUc-Nl JjUd v 1 ^ 0j& ^ Schneider U^j ij^^.GKINDING j>J» 

.liToUjri^JlliUllll 



r^i 
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.«i^JI Jl>l. c *\gA\ iJ»5U 6JA oU$3 13 j £*JI x* J>- j^O . 

£j\&\ & >J& *>* til l ^U^ V 1 ^ ti < W* 51 «*■• 0lJl rf "^-l* ti 

j^j ^ c aii^i j*u ji l> ij^j . < Uj-a jrfli ^ui ) « ^ui i 

: ^5111 J.U Jp £*JI J jtsl OIT .fcC j** d£s i)t j& J\ 
: JVJI cJJI «k- J J-c-J dt j£c Jll lilUI *JU>:i olL^I - \ 

«IS0STATIC6jl>il i : i^UI isosfcftic ojljdl J^iJl U^_ Y 

c NEODYMIUM » : » ^jca jjl j jJJl> OaUU «^yv — V 

-iJuTtll i.jli.j J-iJl i : JJI j^JI Cj j Jp xSU ojUll aIjI? jut - * 

vLxJI £j*i j* <jp jwcJ» j£*ll ja jjSC L. TJIp ^t b* ajT j; at JUj,* Uj 

t o^-J -y oJll 4Jp J^ br iOP Jit Jp jJs* ot jSi Jll 4^-U^fl iJKJl 
^ LKJI ai* 0i» laAj . J*ii J-U iOP Jp j<k; CJlT U j l^ii i Ojljdl b ut 

' . ^Ul Ojljil Jai^Jb Aiiai OljliVI £lt- jl-M 4jUj>JII J& U Jjt 

. Jll difcT Ujb' J ikUJI ,y jaill U,. ^Wl £^>JI oLLp ^»- ■•-«' j 

yrt air yr U^t jit ^ji ^^ oir y^ ^ 511.^1 ^o* j uiojjt 

V^ til V^V 1 ^ U " 1 J^i i-'tflj « ^ ^tLl J-^ill J UUi^ jt 
1,1^1 i *>-j ^y^-t Jp i_JU- JS" Jp jyu JII OUJk^ll »Uil v c 4*-L.^II 
-£•* J «j^c>'t j* < J^jJI ^.L-^ll Oib^Vl 4>- j j . A^^Jall WII ^ J t^Lj 

--oUJk^i^*>- *tfc;i J ujpLjo^ui Jp j*iij>$C. ljJ Oj^j ^t m^^jji uiji 
. t}jp~A jr ^* ^a* jp j^ijji ^ jj»r tjjji 4^-jji £jii ^it; ji t vuli 

. SJUi-JPkl^ 
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A^t^' 




^Ul 



n 



^ ^i < • J^J» J « Jc'i » ij^ 1 ^ «*J» V^ J'^" 1 u^ 1 u* 

i ,k£b ' J »J«jfllB' : JIBjW J V J ^ 1 ,a * a* -^ V: u& tP 1 ^ 
U» J <>U £* *\j>\ Jl *r^ I** lib ■ c? — jr»J ' 5 Ji^ JI -> ' J >*^b 

.111 fjtj. Cf jyJ it J& JJI OUlk^ll ^ jj4d itf Up 0]i £jvijU 

gju »,i gjS a\ cf* <Pb c 54JLI Ml ^ J Up ^ »* \y* & *&' 
. oNU-NI J&il J>-t >JI V^w ^V *s ^ * L!L, i> Jj; ^ J1 oUk ^ 1 

J aJp d/, 01 J& If jtf ^LJI j, aJp Jl vl^JI ji>-i o^i & b & u 






sj'j* 







r\s 
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BBAMOu ^Jtot^i . 4JUtf>ll*cil J HUMUTuJ IPUU" lib* V is"* 
jjiijll ^ jL.1 til tpjj dt OU^I UIp J 0^5. CRACKING jf CRACK j 
dllJ^ j . Ojj&JVI . j*. N structural beams Ulfii^l oUUaJl, jks J)l 
OliUI ,>• ■>•** W* J^ ' MIGRATION UTjGRAINiXi i-illi JU-I 
it ^c dJii op * oJ«Ji as. om^J» ua \c» J^jH ^. UA> Ut . iLs^l 
Jt^V ^cj . o^ULI J oljiJI JtfjU ULI 3l>l ^-^1 Ji 5*1* tfaj, 
J ts .4 OUT i^* t iiJUt ^ jl l^M. l^i J^ J >u oi Jll i*KJI 

4 0\&\ j*\* 3 0\#l J, JT ^-U Jo ^>JI %B«Jl>l d >i> J-^» U* 

0Ji c Itf U jfi If j . JJI 1x1 1» j o^Jl »l>t JUl-L £*JI o^i o> 

CRACK Ja Juil J« JJttjH £-j^i Of CRACK ^JaU t JL_lll 

.CRACKED jT CRACKING jt CRACKS jt 

j^ Jp , jCilji c o\£JI j^ J»W? tf t c jJl\ ^Url ^.- Y 
ObUI ^ ^ ^ Jj»* tf» c?^ 1 £--*- otMYCIN^laJI c JISLI 



-n^ 
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i*i^ oUUai J^c-I ^ jk-j tfjj! v!>Jl *lj>-y i-JJl, i^l oiyVl ^ 
CJ^II J iUai^l w^l v^ 1 u* A • u^ 1 ^r^i l^ 1 ^U^'u* 

vL-*- ) DOG : £J«LI JUo]i c ^JLlj ^\ JJU JoUJk^ll l,J J~c-J 
DOG «r DOGS jUol j, ^J Jlill J^ J* ( JJ\ J* J j; i^jlill 

6^' u* * J-** ^W- 1 <>cV ■ «Jp ^j 11 J-* 1 ^ tfJW jU*-^ U aL^V Jll 
ajaj-ji Oj^a j I doggerel JjMj jks jIj* f-U-^-l J} t5^Ji of DOG : J 
•UJu-U j» Oji>o J» 4il jr* >J1 Jp t «-j!)A£lli jkj L/ 1 il^iDogwood Bank 
{ j^jj LJji c Li; ol J**- U j . Ol'Ul JUo ja jj-jjj (J dlp^v^jLi oJU IS" pt>-| 
4 l^li, i/li ola^j UjL^l; ojjKJI *lj^l jt cHJ&JI Jl >JI ^^ of 
(CATS, CAT, CATERPILLAI^^j^lilp J Jlill J-u-J* CAT : «liiLli 
-kiJI Jj-iH, JU-» «iU^ CATALYSIS, CATASTROPHE, CATAMARAN) 
i> J lij£j 01 CAT : AND CRACK : ^ j£j J& 4JI VJ. CRACK : 
. Catalytic Cracking yi-\> jj~£dlj iiLdll Jitfjll ft*- jL-l J iiaJlj u ,p ; *iiJl 

Ja£l Jp £fcr jL-^ll ^ Ik J ^.Ij^ll <>*» dV-l ^kJl j£JLI ^ OIT Ujj 

ijiau ouai jiapj f oyr ^ ouui ju*^. *j* j^j u jr ^^j ^uii 

l^ ^_ Jll ii>JI u J^j ijcJil l^lij^l tiij i:U)l «JU ^ O^l *Uc!l j^Jil 

. iaJLI Wll ^ ^^ Ir oU^JUUcJl 

4J.JJI &iii Jp Ti\>i i,. ^ici ouyi ju^^. *u;i» f >"Jii i—>i ^b- J j 

I'" 
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^y£_ll j £>\i>\JL\> JjlJ^-ilapi XiTt^jSl tfjyiill &i>£i * ^ 
Vlj^l _ d^JI OOP J Aili& yi ^ JJI jl£rtl Jic" JM J jM-I .a* 

oUL jl£#l j> jsjidl JjlJbr 6l>-lj ilJpl o^. ^J^ . ^ilij J*P J* 



t '\ ( oUjUil £}*->-» - Y"l f ) 
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c-wU-l f ji \Jaj ' isJ>J&\ jjf^M CjLLou ^tall a ,yb jl t »_jt£Jl IJUk J Uaj 

J&\ JbLl Jl ^^iill tf^&Jl jj^l Jl>.| Ifti ^ ^Ij i e-U-l Jp k\>i 
*T ni\J\j . Oii-JI j* <> fa^ u* j*** J* 1 " ^**i JJ'Wo «.Li=-Vl jt 
oUaJU*i~ll il-J^l j* <■ JJlSjM «Jui& J iJ jj&JVl uU-li-l ^ Ij£c-I jCil jy. 
vl^JI 3^1 >l J 'UT iUJI J jl t jrtl Jp jIBjIlj i^tfl oU->Ul jt 

til l^Ji ^ ' V*^ 3 U<**^' W**^i ^*a=Ll OUUk^JLI ju Jajljjll *m»j J jl 

Cjj>-T aij . (TJTsjuII j;i£il ^ ^T ) ^l^JU SUpUI ol j^I ^j*-! *\j*[ 

OiJl J^U- OUI^ •>• *j J*ai U j ( JVI .JuiSoJL I i*»l£l OjUJl Ji*» 

^ l^\}\ xJI ^Ul ^Jp Jjl**N U j^l LjO j^Ij i JU-I 0^1 j* ^Ul 
J,l£jl jSfl ^IkJlj . i-jUi* ol^-jOi <JN1 lidl *Up J UUjJ j£c Jll >JI 
jli^ ^JJI >&l ilJipj -jp ^U* « r - U-l ik-ljj «jui&ll *i ^j tfJin ^ IkJI j* 
4*0^1 <*-U-l -jp jwcJI w JotatpiyTcl*JI oLn-JIjI-I sjcu 3 i ll>-b 

. OiJall Wfl'u 

BaxendaleJiX-TbjLuhn (1957) i)J & j£lj ( ^ydl j*0\J&JI ^l>2-l 
(.) o^ll^JjtJIJ^tflJ.tfT^^usULJl^U^K'j* (1958) 
oLJLwJ ^-UtT oy^JI 3iy Jp £»>^li ouiSoJI JlCil ii«jt -u=«_, 



ward indexing o^SJl cJuiiC" jl - Derivative JUiiVlci-tSoJlitajl^*-. (•) 



i«Y 
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tp ^ali iUJu-^ll icB J**i-jj . aajjB ^f-yJ>£-\ <£j£\ Cf" J^ ' ** j*p a* 

Jll oljUl jt oysCll dt lT i lw ^|>i-Vli «_*-£&! ^ PjJI li* iJUi 
j.iO j^ii ^ oir JI ittj ^p TjjjT .jdb^l oYill ik-ij, U jUcJl ^_ 

Ji t jlUI «j3l ^ 5laj ^j-JJI jjj3I Jp a*iu tpj^i Jit ii^t. iiUj 

Jp ( r-t^- I j « SjlU» i JJT jUL-I aJIjAI I^L>UjJJI JJUj c£-M J u^i. 
jSCij 3iJ3l ijjST O^SCJI ^y C-J 1^1 ■>• >jll Jp J>- t g iiyj g US' 

^l>s-Nl jjiU* j>. t5>-l TpI^I cSj^I <#* <Ju£&l J> J-^j 

j^ir c -*pUJi j ijsoi Jp jjTja ^ J\ c i*i£ji ^j,- j\ ^ji j 

■y jC±)l l-U jj . I (j^^i «_i*ilCdl 1 jA g\j>CJ#)l\j (_A-iS^!l JjOj J 

Ojj j* t J^"T / j^-lj jJWm «jwu i^U-l ^.1 j, JjUi JNI ouiicJI JlSCit 

Vj. ^^-oJ «j*j>- J u^b «Jui^llj . *VjU ' 5J ;2L' CjUMI cS***"! <^»l>Jia«*4 

ijktiJptij^lljuUl «>»^JI j«i J^c-VTji; t £l>wtflj«ju£&IJ blJi.1 

JUJL^ ^^IjiJuiScIl J I JL*»»Jk*» |J^J ij-JJU tJp JJjj .jytJIjoy^JI 
£p S jUp O^JI «JUj • Word profile «Jk«all IJLjJ SjrwJLI £j\ c J\ if- ^*sf 
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<J> yell (J i_-*mU-I f >Jl>«lwJ j . SJLJjll oJIa (Jfu£&3 4^u ojjj^j OUJ li . ^l j -A»-> 

jjuji* J v J" ^u^ 1 jw^-' i**** 1 o* ^ u ~> «* ^ u - 1 r '•^ 

«3UpI 1 i5JB | yJitfJLI k£* Vj . u *&cJ.\ J^tU i-jSJ 0j3 l^J»j 33 j3l 

. SSJjII £» 4i ^l V tL Ji£ U S31p iUS ^j aJI VI 
oUlWl jl ^1 cW g4 J 4>U-I vJU^fl «J|^I -^< ^-^ 

^ j . S.ULI OUMI JlSCit Op-1 UjI^pI j^c 4iJ *L oUlk^JI j5ll «_Wdl; 

_,! t si ^j^j U >ji t^i*,. auai cuikv-ii g^^ftt jrfu t> 

Sparck-Jones (1974) jJj>- - lijU-C-ai J»j - l*4i>. 1,1; ^» JaiJI 
jSBjJI J o\J^Jl 33 y Ol*U^I ^Ul Jp OUJk^J JVI o^l f.j 
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yr c\jui^ii J u, &JL+A J^c-rciVJUi* cobji yr _,t * jj&jH J k« 

jktf ^U^ll US lib • S& 1 J^J u^ 11 If*"* l^" 1 ^t^ 1 »l*b jl 
^ tcb *j f 5-KJI j- f iJS^I £. Tcb ay t USUI CJlT bl *l j4 ijj& 

£CV dilS jl ^ C tj^ d.J* jt J1UI iLTj'ill IJA Jil ^Nj . {j£j$Ll\ 

i^ui ^ T*j j tuuji ^.iJi if^iu siu jit oU^ji jt, ^ u> 4rjj Jyfl <>• 

fe-bN ^ <>*JI l,,^... tit ikiy jj& 61 U J*i* Jll o^^JI ^ V 1 **^ 1 

*--jf J JU*»VI ilJj'ifl C>LjX-^ «_ii»t J^l jjO.1 <y *i\ ^iljJlj 
J U*xlJlI aJNjJI 4»>UI Lr k i l^ JsjJI J& JII obJUoll d\l? T*. W; 

<Jv3X« wlkya* |j| Jw»l Tcikvayi | j| <jPyA *$a*a* ) ^ j t AjjJUcll j3l£_Ll 
l r ^uj 4laJy> OjSjM J» ,_pl ObJkyall ^j^V. Wit O^i $ u^*^ t>* **' *^i 

t)lp TbUjI *lbb jt U ^X, jt l jlxc IJIsaj . t£JLL&l j&AI J 4»lj*> ^yu^S 
.jJI . . . . g oi-oUji jL.'bll ijl <£yj\ I jl mJjJI i ■>• Jif j < JJI i a*JJ* Oy. 

Juii jt U. Ua jjj yljj ^Ut Jp jSj&JlloySCJI 5iiJ jSCc aJU dlli Jpj 
jt 4iill aJUL ( jSoc Nj . S.sJUi> i5ji»i t/**J' V a ^ < . ^v^l C»ySsJI ,yi ii-U- Jo 

it-U* jjl>J jl iiyaJl oi,. tJT jjScS ^1 itill -^j:^ *;i» dJIi iijj . i^-jy -ui 
to 
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^ ij£, Ut ^ U£j| >y ^ !, *j£jl ^ Sj &, ^ j iJ^J, ^ ^ 

V^l illi ^jlJL* OU < S^U 01 v -«y ^ _, ^ (ltfuJ £j, 01 VI c J, <*KJI 
jl c^i^^J-iib bir U jj . T^iL. TUL-jl >J1 ^ ^ _, , J^ly 
l^Lull Jl* J jjtfji «p^ J c JliLl j^ J* ^ _, . ^\Ji\ J} v ^t 
O* *l & c ii c l>- 1 UT l^j Vj J^Vl Jp « Ub i ijr 3j ; Vt yijll 

b*ir ut c , c t>. , <jr o>^ iS>u,vi Jp ^ vt i cjt. , <j&j ^Oi 

oVU- J I~ b^_ jl ^_ jT t J^tVl Jp U. ObjJ -* « U3 i j i dJs. i 

«Ja^? \±a ye bY\J* t Otwl^. JLJl lift J ^ouKJI 0]i dili >jj . JjiU 

W^ us-^o* ^ j£ <^ <»KJI O^-IA J-^Vj . Tj^I j Lm^ IC.Li 5&i 
juJI J**- t^oll .-J&JI oV T>- c ^^1 c tJVI j Uf j tUL-jl >Jl 
' ji^ 11 u-^ J b <Ui^ £•!>- i ^1 J^-j 01 aJ J^V « tf jtb c l>- , 
o^ 1 J* *"' V} ; j cJill c LLl b J^c-o ^JJI ^jtfJI ^JJI, T.U" JU-I dJUr^ 
1*3 T>- JU>!VI J»LjjVl v-JUl ^L-l j^cuKJI #u ^j JmJI dIS A> 

1 . a ^l>- 1 *J& jjjjl i»L-jVl U. OU^ 

^ v^Ji ^uik^ii jl oysji -jv, L: fotiVI Lut ^Cll ^ u» 

ii>Jlj . oU>dl ^U-jL-l ^ »lijj J ( j 1 iilsk uiii>i yU-l ^U»Lo l 
Sijl^l oUJk^ll jt oy$Jl ^ ^ « iL-jVl 3^ i 4JU. V L^ y* JjVl 
C^-j . -tL-j^l i>^. JlSCiT u^l J oltUjVl 0l>M f OUUI u*,^ J 
j>, oi flkli ^ -uli ouik^ii ^ ii*, iPj^c d^ji jj^ ju.i j^jo 
•-ir. ^v>l V^y ^UlkJil tJT c_.Jbt jSU o*jii i^-I^Vl .Jl* 
oltL-jl j* JT ^ s^UVl j^JLl j,j . t'U^I « iJ^Vl oUlkJU , 
aJp jltl ^iJl jJdl la* JUij . JuJl ^^1 oU,L-jl_, J_,VI ^jUl 
*>• J^ V: f»» J" ->^-l J i ,>t;jV' £j>-j^l » jl i ^L-jVl «Jui&ll , 
J^-ii j Salisbury and Stiles (1969) jJs^j ^j^jJUjStiles (1961) jLb. 
. Giuliano and Jones (1963) j,^ j jJLLj^-j Spiegel et aL (1962) 4Mjj 



1*1 
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£■£ at £& IT c UTvlxJI OUL^ J oWll oJa JUjI jj^JlI ,y»j . Ljs 

Needham »UJ J-itdl j* f-jJI IJl* J JL-L^llit>j>Jlc_-p J*p- -tfj . pelk^ill 
. • j^^ll £ JSfl jlui O^JL-I li,-. Sparck-Joaes (1971) 

■^JLI .yj . SiJUl* iJieCA JjiljJ (J OUJlavail J^C^L li^xJl OL»ijlju«l 
fcJLvfli iw> Jl»ol JLil*JI IfJ J& jpl JaCJi ij* j I 4-lT 1 JS"\ JaJ *>%-^u Ufljl 

; v-L-^ 1 **>» «JA J^ 1 1> *&* J&it S*J 

.Jp t V«^W -SJJIlj 4pU«j» iit-W C>UUl JUo^« tl^V. f j* /c t <^-9<JI j^IjPjI 

L.L.1 ^j ) £-«, iJT oli^ flJli J»l£-JI ^1 Jlj^-I ■jOl j* (Y) 

ills JU. ^jSi f c oUjULI J**: ^JJI ^j^l i^%^ Jp J*iU jt U J*i6 Jll 

. ijUl JJL| J^b ^O ^lj^^.1, 

1 JA aJNI ^JU^fl f la^-l g ^1^11^1; JJU^Vl jOl ^ (D 

. iiUll J*A-I J^C-Ij OUUI JU<»^ t^l j>u-l t^ajt iJU-l oOa J l jS0:_> 

^. i^ClJp Jj^JI) BROWSER j jjlj, j>lti J Jl&$l 9 JIa Jj! Jt^j 
Jb-t jkji (Browsing Qn-Line with Selective Retrieval JUi^l f-U-^L-Vl 
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^ y> j . WilHams (1969) yUj <~J ^» 3 < . f 1 . j . ^T iT^i iii 

oysji jjj>- ju>ji *>- j jp j\ t oy^j i jii. oiii, jp jui« L-j Jw 

iJ5~ J^ C^ /^d **' ^i • (rootwords ijJUM OJJ^JI j*U j IJ* jILj ) 
*V» j* J Uii^j t£A»j L-£p »_— US l^ I c£' ( f **t* ) ****<+y*\ ifci <j(<adl ii 

Ul c iiU i^JUil iU>- j£i J £Udl JljJI JJb <tf f Uidl £s m j . f i*J 

ajjli J Sijijli ijJULi o)^LJi om J«jJ J" ( ^i ) oij^Si ^a J 

. jijji j sjji ji ijJULi oysJi^ 

ljiL.lT-Uv»jt5JJlLEADERMART OjUjJU * U* J Jl»ii Jlill j£ill Ut 
jj^I^p^/ JJU Jl Jl>>-I 4J -!, ^JUIj Kasadra and Hillman (1972) 0^*^ 
iiUI <i^4^\i ^Ull JljJI SIaIvL. *J d->- . ijfl oljU j£& J iloJl 
jLJi^Vlj JiCj ^1 OljLJI dJlt ^j^ *j tLj?- ' ^"V' ^'jLJ' <JJ^ Jjli* 
(JjU Jlj dljLJI ij^jp tj^*^' u"*-^ ■ ^ fl, **i ii->Jl JjS»*« ^ ji«J <JUJl jj****"^ 
4iw»j ijeS j^JI OJjLalli . tt-3xJl A»w»j l^ilil t_gJUL uij LaJ? 4-Jj* l^ ilflj J.I 
iLUs- 0j& t)T \*jJ> {y jS"\ U J*l£ ^1 JlUjJt Jau7jJ JUJI ■y«»-l vL»JI 

. JLChmIIAmmUL 

t Salton <1971)0jdL-W jtfillSMART ^jU-^ltjJCJt!lj5CiJlJioj 
-Ife; -.^i j jjlj* J JU-I j* IT j . t*JlS iJ^fl JiJI Jf\ y, Ii* o jU" f Ui^ 
ot V} c u-»Jl J h j3\ V'jJ* j^ j&icll olJ^JI jjJb- jt oySUl b jj, 6jdU 

OJ^l^xjIci Jajjll^ S.i-Ui.(5 J kjC>y£JI /«^»«i tfi)S jp M,ai ^ ji OjU* f UaJ 

tj>-b i>it HJaM &j\g> ^UiJj . J^^I dj$J U cjyt d->JI U^ J*»- 

^t (♦) (— «U-I ila-ljJ Tm* ,_/a*JI If^i ^U«*il OU«Uavail *+**?■ *J ii^ 

UUI «a* ot t$t t tijiill o^L-l j »_— U-l OiJ ^f ^J^. jt ^J*^ 1 Vi'^'i 



jX. i ^^1 OUIL^JI j5ll ouUdl sJ^ j* v>-T tf t ^L1 ^l\y (.) 

. tfl\i;l>rf.l ^ ^jJl Ii* j» i ^vilj 



««A 
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jjjl jt ■y K" olA dlli J *»Li c C»j\fi* -JUau j . . U ii » ..«Ji i~Jl\i *>w»l j 
OUjSj U i_Jj»I JJall t_^i j3lj SUUall j^J/ - J«L- illij OUJkvall <^»U-*j£ j 

VJJb i^i\ & jS ^JU- Jp i J#l Jp oeJlj- Jfcll <>• £jdl U* j£ j 
: Jbll j>Jl Jp jjJIjJl -j d OA 4pU* ■j^j ; _, . 4»!>U>1 Jp oUjUl £t>-JL-l <JU£ 



Olx>*jlju«il (J\ i mZ^'1 *-• t (j.odl fcl»\J^o AvU^I ijlill Olilil Jp oJu^A\j (. Jaw'Sfl 

jj^^J ij,\J>\ cA^- ja oi^l JLi Li X*** W J^i If ' VM^ 1 «^-*«-Jl 
dJLiVj . SJif j* ii jk; ^JljJl jiSa jp il^-Nl Jp SjOiJl 0*^1 LaJ o-J ^ 

i^Lfl J*£ ApUail *k-^l JV«=-.Ij OUIU Jb-T ** J*Udl Jp SjJill S^&J o\ 

jjis-Ul L^Lt JUL Jill jJiUl JaJ^I Jp f-U-jL-'bll JiJ J i*»l>-j UlijiU V 1 ^ 
XJcA\ Ov, lJUJ >Lb" iiU JIT lil ^1 JU If l^ SiUNl j^lcV jiLiI Ja^l 

. jJri ^ ouyi ji>-i^i aL-jT ni ^ j^-j n Jiai oi» 



i^ 
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BROWSER jjjl^ SMART Ojl^ JTjl> Jp Jll JillcJlT ISIUj 
^j^aJI d^ Jii j* J d^ t( y^i\ S^UT^ji-CjUjuLEADEHMART OjU jOjj 
t £^^l Jl ye* cJl jM Jll j^fl ^ c Data Central JiJ Ji. itU Js^l 

01 JyiJI ^-iJ ■jlxr j . iali OljwaT ij»-^aJi oljlyj oljLuc-Nlj oULH 

4*BI JaJ Ajj\2aj C 4*111 ^ (jj*»»ll j^ 1 *^ J^i J"JI •■A* AJjU* A? L*jl I—?**-!* 
J*^ 1 (J* £l>"^-Nl «->Jjfe J &1II J J^J.1 £&£\ $£i l »lp *^y 4?^ ■ 

i dLiU NLf £4jV U Salton (1972) j^JU ^ I ut Jl -Jll ^Ildl aJlj . ^JtULl 
lil jjJjdt f Ik V. J*« JJI 5*USUl ^Jcj J^i ol Ojlfi* flkJ t j£*il j- 4it 
j£c J* : oNl JljJI ^SUj c J.\l\ JJII C jU ^IkJl !AT J-iiJ f L. 

& jli&lj J^u <jl VfJ^J o^ K - t ^ J ' ^*r^* >J-J6 SaJL» a»J jJp JLcm (^ill j^»Vji' 
cJljNj ? iJall O^ULI oUl^~, ^.aiw-i Data Central J* jl > Jp *U& 
jL^J^J ^vw a» ^t ^ > Jl Jp i saiT y iLj* iU-NI Jl 3>-U lkJ$\ oi* Ji» 
Jp Jwu t j,,,.W)l £J)I Jii J^l ^£,1 OJ Mjt Lancaster et al. (1W*) 4»lij-> 
Data ^1^ ipj^jOUal^iJil JpJU*uj c fj-^ ^ ti c ^ilU J«£l 
Ol»Jk*alUiPj*i? JcT^i J*~ ot J •j^oc OlT If Jpt S*U& J*«j jtCentral 
Ja- ie"U- pJUL oUjULl «i* Jt. ot lj . IJL* OUU1 X^y: i^»bCl ijiiiCl 
^iU" JUil >ll OUj! ^Jr-l ^oU' J^iil Ojli o^f !sUi ij-U; Uj^j t OVi 

Jp t OjU jJLl ^a^u-f 4i» . jlj*i-l; o^l ^iljj l^U^i. jl "^i OUjlill ^ 
^Juu j>j i \jW^ *>-bll OliUI JU*lj* ^ i*»«^ >±*j>\j* SJa tj « JbLl J*v* 
Tju2; SJLiLl iJLlcll OU1II i£Jb-l Jl^x-L l<*« J.UJI j!>j:_ JJI oULJ JL^.1^ 
. (SDC) JiuH jjjkf i—j«jLockheed a^jJ Ji. ol — J* J^ ,y t tiL— 
45a>-i *bl »ii> jjJ fit; *bl ijli. dli^j ^SC-JlI ^ OIT Uj Aiji IJLLj. 
ORBIT CjjjT g.lj* ip^jf flaii-lj tSlJjJl ^L>Jli i^tUl iaiiW J>11 
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*—*&. ^WDIALOG r-jJUi J& *\J»CJm\, jt t JiJI yjal i-M-if i^l^l 

t 



t\> 
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J» 



jjp ^l>ffl Oj& b\ JJ* -el Nl . jrj\ JUttl U^ J oU>Ll jfl 

ts^jM Ji* JUaJ^'l t>t <J dJLt^ If j . f tfll li* J til U^fti ^ «..w»; ivCjIl 

• ijj^i <«& 1* ojf ji.v Lui ijiiir it jj c oiyfju j^_ ^j Oj^*V 

L of ifrJs^S 3 s JJ ' J»Uj^ll J i^Uj c i-^il i,U#l J £u* Ail ^1 

. >NI J& \*U ^ 01 if c *^*t o*j* 

aij . t-jjiJl *rj Jp (jfcSjLJl ^4iJl Oj^p J ^i iyt j* UU £*is |l lT 
i-jU lei J; Jll c/ilUM <y Iajjpj »>JI J firtl iji^r i^ 3»-2Li jdt 
jb-1 J V- ^-l N 4ilC OjJWI Ol^l ^ ^^ l*** * j^ 1 ^^ 

t^jb-i; 1 L^p tuuji tkj^. » jc^. 0^1 JiC ^'i» c v 1 - 51 ^'y'J 111 <i / 

d? ft* iX *. f J^i ^ ^yyi J 1 '^**'. (t^ . ^ J*i a* ' V. 1 ^ ^i^ Oi-*^ 
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gJIsil .0* O^iib IT c j^yi j gib' j, mJI I^Jl U Up ^JI j^iu a>-* 

& «j|jp! aj*, jj u ayiL < >$i j* air u _,j i t^t i^ir u jj i ^ ^ 

JUjVIj & jUS\ JU'VI <>* ^ o£jUI ou* ji^-j!. ^j^JI JJUl J ^jt 

* ,a ib u^j"" *->2ll <^j^l OIaj^ Ob^ ^jy ^Ol ji i i£y m jx& 

f\jH\ j** ^. at ot^-ui ^ j& diur . Ja-ji iju ji, j t oiii^i 
>i>Sf jt Ua Us \^j» ljj,. ji>.vi oit-ui ji jjujJi ^ ^ty 

Jj ij^Ji ^ apjJ^i ^jji Ujt j^jj iT i ;ulii ^bjjjji j u^ij j\ 

£~il\ tf- 5Ui t.| iijJLI OUJaJU i .Jjyu «Oaj i Cj\jC jll Jb4 j* 5Ui l^jP 

. ( I CObaiJI B > 

Ol^Ul Jp J^»JI <j> Jp M Tjju^. iLe-JI jvp olSLiJl joJ iUJr 
J jfti vl^L J^i at ^l tf$ j£c 4# Tjlii t l^ oitfii, J^ i.j!>Ul 

^ S\ j* air nit ou>li Jp j_^i j ^j jt Sjyuu uui iSLiJi 

. 4jOaL> jp Tjiii ajSsj at 

•0*" J* <Jif J o^u» ui^ui ^^ at JJV a^ at ttj:i ^ air u ^ 

tij Jj^ll ^ULI J J^te-j ^U t oo* JU«;^I ASLi; t^ip U»L-jl ajkijj. 
<y bjj** g** at Vjt jLLi c fSJ, tUL-jl IL;> i^Ul ^^^ ^ %> 
ajl^Ul S^Ip ^ SLiJL ttLJjl oifc-LJ' >*t Oii dJBi Jpj . AJLbTj AJyi J^U 
-rr 1 ^ a J^-J f-^ Cf f)\ & ^ V' B J • ^J 11 >~ J^ 1 J l>f ui-i" jl^JI 
^>"j Vy^" 1 ^Ijlf^^J ai» t oKjJI .0* Ji, ^Ut UJ*~ v'>r 

aJjJJI .0* J jj^UI a]» C *f*jft\ SJbcLl ^^1 J ^ yv^ Jk J &j>J\ 

JjdJi J uji-uii o^Lii *^> j- ^Ip m>-^ 4<jtJii tUL-ji >*t a^-j^ u SiU 



t\r 
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ol£ll J* *CaIL ji^I ^Ul J»L?jl i*u Jtiji 3U-I .i* J j . ^^1 
aI>> J v. 1 ^ tUi Ct^il u^Ui J& 4iT v dLiV Lf j . i JsUVl OH, 

j^< jf j»-i j ^ J^ -j- 1 diii j* J^v jii i^u:i j^O ij&i, o! £-*. 

^ ij>-U Jlya^U a^JI j,> olSCjtfl ^j*.)! Jit. Jp (iA) j£i Jo£j j 
*-JaJ( J yw***^! j* &La r^' •■** J**,j . Crawford (1971) zjjjj' 
jj* fj&J *ij^ *L«-S>JI (J t^avtodlj *U«pSl »J»Jlt_j Jp J jjwwaidlj 

t ^o jill ol^JLil ^ iUL- ^ 5U U.I5UI ^LiJI Oj&Jj . #»jJI 5 j»Uki uvufll 
. ^^iJI l«-^w i*_r«JI Ol£jJl «;*>- J*JjJ l^i c jSCill <j iikiu i>jla^ *l»l^l 
j 47 J j U» j c c^L *JU j£iJl jL Jl tfjLJI tf }\ J aJI tit -k*-!*U ^ ^ 
ia-jJl -*, ^Jiar . ytf J>-t o!iUiV 1^1 V[ c ^^iJl l^iw J5Uu < 35 
, J&dl J \jjfi; |l *r'T Vic jjJj^LI <y \j£\*s* ^jdl SjaIU J li^Jb^UU 

Syklt ^ «1^JI J*— jj ^U^l ^ jlj--' ^«JI OUI _j* tA J^ij i t /^j'jr -, >*^' 
^Avaidl cVUil Jb-T j icLSJI ijrj\ j* JU^'VI 4<«J. ,^-J U tJlpj . f jjl 



Ut 
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-■?-- 







: tf Wi . ^ jJI d.j*-. j^LI u^UI ^u JUTill tfLi (tA) j£i 
Crawford (1971) 

^J\ j££ j -^U JU;)ll jT jL lT 4 ^j>JI *N> Jj>- ojj>-NI l)j-JUW 

^1 1 JSJJI j iijl^ll Jw»Lc!l 5jt<Cj T>; (iA) j£i J fJ JI 5j*lt J il^J 
i jL.j-j-11 ^ j*JI j^ijJ (t A) j£i <y> 3>-tU (i^) j£i Ul . %i lit* ^"V 
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jt fJ >Jl *V> Vjj ^ J^^'j ."J»» f jdi s^lb J ^>Jl Jwj, i^Ull 
tS-ill t jUrtll ^j . JUa;Vl Jib. ik-l^i ,>JI j^^u, Ojij>l 6^UI 

4 5 >l- jpeTji ouj^i ot^ui j»T ,y Jl t j&ui J auu i^yii <b- 

■iSj j* Jf- ^>\ Irii J*j ^i ijujj* Oi^li J£ 01 SjiU oVU- J oo£ ■j^Llj 

JurtM sCii 4^u ^j^ jjju -lk.^ ^ c „ tat- Jsi ^f j 4jV"j rv 

.uirt 







Crawford (1971) <j* *» 



1\1 
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(**"• J*^ i>* -A 1 frjf Cf" ^*J • 'ji^ fj^^ ^J 'j*^ l*JJ ' V^'i 

^j^ *» j^'j ' «-*Jtu i-jiir *l^i ^rt ijj^ ol jdi j- 4;ii Ojj>-vi 

f.^1 *VjAj . ^"Sll Jl^l J V- ilriL/ill J^ yj^ll AU-Tj c i>\j&\ Jp 

j^T aa* olj ji jjbr, ^S' Tjlijj . i*^J| J oUjJUl JilJ J ^.L-^ll jjJdl 
Ol^UI ^l Jp SjJiJI ^-jj OjSj U S^U ^Ji 4-^11 oVU^I ^ 

. ou^di ji ji£it ^ 4JU1 J i> :Ka t s jjjr ^i^- j,. t jz* \±\ uT 

-V-JI JUrt/1 oljJ J d^Jl ^ jt JJ i jL^'ill iwU-l aSLa j* ijUL| 

ojIp 1 ijLa^l it.U-1 «Ci, l^ tUL-jl C^v>l ^J* ol iii^j 
ibUi < -UljjVl li* ^ j^_ jl ^ Jk jjp aJ L. jjsC Jvki ^j J J -yj^i L. 

^y J^=ll t jOi ^ o^. Ji a;T ^ ^Ji j^j . ^1 ^oijj 4^1, ^j^ji 
.0t IT . U} oVUI ^. U^j.Vl Vt=rf>" J Uj^j olClll ooA oli 

•i-.W ( oU>dl ^U-jL-l _ YV M 
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t *f- 4v»UP (n -U_jl*. 4$Li ijtj^wJI Oj£j 01 t Jti.1 J-x-. Jp i 45 jt^Jt 

. 4XJbJI oJl* Jjjt "jp 4Pj-j ^j^Ji J v-j-fc£ U «bcll oUjJULI jJ^iJ £^>- 

^b'y <>~ U* >>K as ^t if . j,> j. j, ^^ j -y ,>j>di ^y ot 

Jak^li UUI _^l lj,j£, Ot t 4J Ojiwu i^jJl Ja-^JU ItUjI JST^lj * *~UU 

c Jp-I^f, Ij—iU* JP OalJ£ Oij lj i; JLf 01 jSo^ c Ij- iaJil iUJli l^Uu^ 

<_JUt> Ol Jj^>JIj OUU^I j* J>«i«j U SJIp Sp^p-j fUM Jp SjJl5ll aiu vi~>- 

. ?JI . . . oJbJbU OUbdl jijto J t tJaJtxdl ^jai^-j 

,y jiSSLl ot i Ji^ll Jp SJbcll ol/i/jJl j« ju; a* *;t JiJ-l <>-*>- ,>«j 

. ou>ii ji ij^t^i yr i- .jib oJ>w i Jij ^1 ^k & ^ J c^x^ 1 

jt (( dU^ULl Ai'JL* 1 Tclkvd^ ApUyaJI JUf (J ijv»j 5 -'^Jl ^ j>tJl jJp (jllajj 
ikU-i Jp il ji^fl *Vj* ^yt U SiU^ . OU-^fl Jiu J i bj-^^l i-L- » 
(Jp f-^U»*ilU dflij c S'^lJl OU^aL J-^5 Oljjiai J> «JbKl~J ic yp (n— il 
J 3l>^fl ^ j»jo« iiiSC O^Uu'l i.l»b c JUAI tj ^jULl ^^1 £fcVl 
J Le*j SiJ^I -tuLt j 0j& M ai «a* Ot ,y ±Jl\ Jp^ . (Sj>$\ «^»' — »jl' 
dMij ^IwJl ^ajbll j ^U-t jjjj idkvaj U SjIp oUjULl.O^Li 0^ t Kjill 
Jij . *\jj\ Jp idt-jJl jiipj JLc-jJl Clji5JI Ji^k jp i«-.jLl J) OUjULl t_Ji£ 
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. yf\ L^L-L sJb^li J>iii Ji Ujls ^M 
Ji>- a»j . « oljl^oNl; b iakdl oUjULl ts! c <JU ^ J 2^U ol^jkJb 

^y JSl* iJOo t t_JaJl j 4*lj jll il/^ftf <j A^U^j « Ciljl^/ill jUUl I) pjviy 
uL» t$l t jl&j'ill JU>- A*>\fj f* 3 ?^ *U«pI Ol*lf| Jpj JUaj'bll OljJ 

. jU^.Sll_r 

Ut . cjUi j£i> l,Jl ,^-j 0^ Ciji j\&>y\ IJl* jU-t AjitJ A>«JS OljlScj'iJl. 
-iv»l>r A\h..,.t a\^ja -yi J4>dl jjl^Jil -^ 0_^j jl OLp- xl ^j^jo (J «^JJ*;J . ^^ 
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pZA cfA\ & *il '\J& l c ^ y Ujjuc" ^xy a^JLI oOa Js. 61 VI -sSdL; 

. UmJI J^l^. ^j. J U j5Ci» du* ol ._,&, Vh 

<JJ^. ^J uij^ 1 J* J^-I ("^ <*-_« o^-J • o^~*lidl_, 4 S^Ul UUll_,. 

jUUl ol L. tlij J jUcpVI jU aSj . ijt-JI j^ JUa;)|l oljii IbUjI j^T! 
JI Vjl oUjLAI J*tf d^- t Od^-y: yf U* ^U^fl J ^* U'l jlC^ll. 
jJtdl Jp Sjaill p-aJ j* Ji S^SL. ^j ( h Jwj^jJi •j^JI ) « tgtjl Sili 8 . 
jUS^I U^ ol T» ^ ai <jl VI . jj^-VI ^1 j, pTUlfb frX/** J- 
UxP ^Vl iiJp- J ^ . ^jkP ji a gjiji'l » I -i* aJU- Jju Ir Taij jtf 1 

. y^Lil « itf^J » *U«*l J ^JJ*^. 

Jjt- J* c Coleman et aL (1966) asMjj olljT eiif Jl5» » oVUil j^- 
J &JL *y>t ^ tJaJL ^UJb i^UIl olSLill cSJb-V IP ry*>y m t JliLl 

. sjujO-I jJliJI ^i Jdi Jp 4^^'| J ^i^ ^jt JU*;Vl olCiJ ol J^SII 

^-b-i; \yA* tUL-jl Jajjll ^^1 d^Ul oji j>Jl iu^-. OVl^l ^^ Jpj- 

jjp 4j!>1«jJ yl_f5 V (. i»iwj Uljx j^uij JUa;Vl otSLi j* f-jJI 1JU ol5Li- 
JiSLi SU^U j^-T^l iJUj JJjj jly^'l Jb-I 4J ^ji ^jjl i^^iill JUalVl y»lt>- 
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U jj c <_A>*va)l jt CjLjjJJI (5-»>-l J 5Jli. _jl <_jlk>. ib& ^Jj>-X JLartll- 
01 tT c ijjj>dl OljJtJlj ijlSlL Ujll u &u JUajftU i_yiill Oljiallj 

jjdSLiJI ,y J->^Ij . ijiiJl oljisJlj CJjji Li lij U jU u ,ajo ijjj^dl dlj^H 

JpLdb ~i aJI t^jAill JUa^U SjjUl UjU ,ju j^j . 5^** «J»j^t JU J 
Jplill jJUi 4^-jJ l^j j\ L&U Ow»ci oh aJjUM Ji t oi*l£i J jj^y 

iSl t viu»dl ^iJ f. IJJi . jUVl <J ^ J jlj^l JiL- j&c if c Jhll jjO, 

u^l^ll J VUJI o>J jl U-l jJJ SLJ c U Jb~ Jl iitk ii Jic" ^ il l^V 

. UJJ-\ aJpUJI <i»J j* j^l ojiii L. * JaJl ^ iL JpLcil ot Vj. 

Jil S*u£jl SJL iU, ^u^'if 4il _^i c^^iiH <JU?5U ^U^ll ^1 ut 

Ji5jj . ii jj*t oIp^- jt ^3>c .yU.il ^ Nl t5>iJl cJU^V 1 u->" ^^ S:,lA 

61 VI c jlyVl o^^ ^^liil JUJVI <JlSCl - *^klb _ OjijiJJIj apISVI 

<y u-i 1 ^ Jj 31 u&L LT « ^-1 Jjti* J dj& V u» oJa JUa;)fl olj> 

. dJl aL-_, oiilCNW *e5U JSL-jW ^j*^ OjSC-oI c5jj>JI 

a* ^jj Ta^ Jit ^Ji ^ JU'VI j yc-jll JUziNl Oy. «>aij 

r U <*-j, tfjiill JU?VU « ^^1 liUaJVlj c5>i" JU-VI ok *>» 

oik; J JH=»'tf jt^Ji Ju^-vi Ji£it >« ut c Lut jrj j* ju^-i 
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c 4«> J ^j jjt aJI *i\ &JJ. JujI yT Ji 4U!l jb-t 4, d^w 45011 
jSyOb JUartll JjJ <>. a* iz&\ ol*U»l j^-I J JJL ^JUl doJj-l 0» IT 

J^Jj.-k-jjr^Upt^ ^1 JU^I J-- ^ J>-V « .-.gll J,U$I 
j£c j . ^11 oUUUI., vly Jllj V'jJ" oUU-l_, ^idl JiiL. cAj&\ aJIa 

Oly Jll J^-jo-j . ^j > VU^i UjUpI ^£*J ^^l JUtfVl Jl5Cit JU Ut 

. Jp ^x*V ^l b\ Vl t dUVj Vj ^VU^l <J^» t> ^ jis oi <j£c Jlj 

aJ\ jp ju jiV ^1 Jk-^u ijjJii V^ 1 (yj^^'J^ 1 ^ * t»>y 

. "Lc-JiUillilij^Jl 

^Jbr-Vl j* 0j& ot fc-*. J»j> Jfe J d»JWi j . ijULl &U-VL 4*»tW V^V 1 
^-JVI jl JviiV'l ^ 0j& jt i^^l OL>-t J iJ^ IT t iyiS. oUjUl ^-$1 
Jj.^pVI oU-Ls>-Vl Ju: iju ^L. JsUjI ^1 iJU ,^-J j . 1 jjyi l,Jp J_y,aJ-l 

liA J JUa>-! j>T ^x j^i ot jj^ iT i Sjytj&l jiUaii Ji t^L ol j5j:_ 
u* u^jJI ^ c/>^l j« y» J ^JJJ JII J^lj-ll ^ j;5Lll iJUj . olaJb JUI 

^UiVI d y Cf- ^>4 o* iS-^ *>. JUiVI OjlC L. tJlp aJU oL.>Al j^ 
LaJ o>jV a» v^V 1 ^^Ir*"^ 1 1>* j^ V^'j b *' ^1 • J-^ 1 ^j^ 1 

jy iU-} Ua« Ot J<C t^JJI JUa^VI JU4>«dl 4^-j Jp <J» jio Ot Jp SjOai 



X Aj 
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. L'ju Jbi^l Jp 5jJl3I 4jjJ Ju*>-t 

J >*. J*~" <JI <JL^-)II JUS <y ^ ^V *i til Wlj Oj& 01 JuLj 
j£c «# tjw «]££, J>- J tUjUl L*J> Tjlil^. ^pjxJ Uu*i c i£>-VI jp 
«lt Jl i^lj dlli J*ij 01 Jp tfjJS vUlT Ix j 4it VI . « 4^. j. | Ji-I U*u 01 
t> u^ tfj" ****£ «Jl^ _t* l-ifi .' jj-till i^j^il ^rfcNL &U-I L. >i 
ol jUIil liA j&c j . ULf J J** 01 Up »jwcj IT <J jujbj- j£ Wvi 
<ii J*** jjp ^.1 Ioa Of VI t«_>j^. j£l J Ol^^t J J^^, jjp ^U- Ua* 

ij* o_^_ ot ou>j Lgi Ju^v uU. u isi jdi ^ 4,-T dU ^ . u j>- 

<U- jCll & 4i\ g^j . jyill tfj &|| jrb'Vl Jj ^jtt *h* JwSi 
5j1p j*» ■ JJ-I t> J-^i 0s- t-^ 4 ^J^Ji U* ^H c> -p*=* ^ l; = ll5: ^ 

Jjlai J aJ UJJL 4^M„ >"VI t5>JJI ^bVl ^ ^\ ^iULi o^. 01 

<y M ij&y jy^ J^i J u oi£, j ta&L. ^ ^i j_^- * ^ vi 
jp sjjiii -ujj ov .uur., t jjsl 4P^, j>. jp jjU ji ^ ^x ■ j c tfj <ai 

O^. OUUI tf l jT LJU-L^V ^t J>L| tf f ^ otj tfj ^l gjtsVI ^ 01 
« js-«II > o^l>V i5>i» jO^JI T^t tjj; t;? IT . u jjp ^ >-| if. J^l 

tf .u&. ^ ^i J Tau- at ju; tr is.u . ts^ c bjvi 4-siv ^t ijlaj. 

tfj&il ^Vl j* !*U Tjai j,^ i^. i^^^iJi 4JJ1 oL^il tf j>j Ji U; 
^ ^ *&. J?\ C bVl I J* u- V^W- J^ Utl U j j t OiVl ^1^1 J JLU 
5Ui ti^M 5JU-I oa* J ^^JJI ^1 >)j; j! Nl . oaJU^^I &j&*J* 



ur 
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u^*~> • ^ijdj^ 11 j^Uaii J* Tj^T ti^pl juiu t ^U» UjTj ot J~- lT 4 If-iJ 

u ,j^\ jT d^ui ot it . ijULi ^,^1 j,\j*i Cj j\^\ ^r ^ taj s^ii^/i 

o~* J *t ^1 £ ^Ji-I cij^l ^V 1 ^U*» £^> £• i»b> ot JjU ^i 

Jijt tf- 1^ yJLs^l jjjjflzJil Jp J| J^a; ot a2jjJ-I oUr^JI JliLI Jju* Jp 
^TbU J *U»ty iji^ll olT^i jbr jjji IJ6Uj . ot*£il oJa ^U Jae 

J-i (l)t Jl* cfft J ( J ^yz > c l». U j,iCjtl j* Aj't J-*. I? t>«^lj Ojixj ot l ^jjj 
c z\jri\ j* ajjij J*aa <jt -jlCJll ^i < OUjUJI A/thsM jpUall fr .iJlP j* 
Sali^U g-btf.Ajt lT t l^rjU Jwu & ^j»j a — jLl tr uJ J a*. J*« ^ ^j.j 
&&J . isJJi\ gJdVl Jl£it ^ U jjpj i^ 1 jijVdh ^liJJ^'j V^ 1 1>» 

^wa^aio,! i_Jlx* (j Jb»-jj jJlj t ««i* oU^LuJI <L^39uJl OliLilj . >L a^JJIi 
VL U J jt OjSj ot j<f l^t lT t NL. oUjUl jiU- cjyt ^ t Ailb A^t 
«Jia Jl. ot ^| . oUjLJLI Ji *>-U-li ^Lo-VI 3j»j: jjU*« ■>• ,yw^A\ aJ} 
^^- ^J; ot j&c V Ir'i* dlli Jp j c aJLcSC o>J ot j^c V L^ii\ oIp^I 

ou^ii ^jj i^aJi juii-jii ^uiiAj . ^ri jlrt j^i ^/iji £bvi 

. Ai^i>- Jl oUjLJtl jSHj* ■y U^p> 
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ol >* J* « t^J 1 £^1 *l*vJI • *• jl* Ifci ^j^ Jl -^jM <>• 5JUL. ji ^ 

National Institutes of Health k^^\l^^\j^\A\c^\i^Ja/^^)\j^^\^i\ 

Information oUjU I JjL; 4*^ ujjlf *I J ^-I i mv J>- \^1\ ^S^UllJ 

olp W ^*»IA»1 Vj* 1 ' V 1 *^ 1 a *^ 1 11* j«^ ^ il^>-c Exchange Group 

artn ^ Li» i^. cjit j . juii J jjjjjLi *yji ^ ^ ^ j£j 

V^II 4*Ull C^-tt Jij . i^JLl JLiJ t SJbdil oLNjII ^jU ^ *\JUJ! 

• ^W J^ J*'* J^l js-£J ^J^JI ijtjOlj ijbVl oUlSC^II Vjiil 

I iJJi-l S^l j J*i 0,1 jj J-^Ui s-^ cjis- _, . ^|i_| tU ^t ^ Jp ojjj 

^-ji iJ/^i a^I ij^Jl a*UlL i^UJi oU^Ldl JjLj oU^>- cJjU 
J jail & ^Ul <y> }Ui OuJill u^Ul ^ dl&, c ijL^Vl +M iCi 
J»5Uj Jo*. ^ ^ jUJI . j* ^u U ^ Jl Jp_, . i,>Jl J jjJl j, tai- jtffl 
ObjjjJl ^ y _y£ *L.jj ^ ^ ^ fj^ ^ <j ^ ^ Uj t ^j, J 
Jlf J oVl J^ jit U ^1 J^JI li* J jj^ ^ iJL* o]i c 5 jj'JI 4-JJI 
^.jj ol^j Cooper (1968) jjjT ^ JT f B jtf, . ^JJI JUjV't 
u* V-)M' «j— J> C-ii>- UL 05LL«i jlopi; Heenan and Weeks (1971) 

• *Mk\ •Ujj j*$ U*.y\ j&j\ f ^LiGreen (1967) CAJi . ut t c_-lC 

Price and ^ j ^J,, ^ JT f \>| i J L S p^li»,yL| 5 ^Ib i-l ^ ^Jbfl 4ij 
^^ ui^ u- JS" J^-411 J* jjjT jOi U ,>yJ IT t Beaver (1966) 
u 1 ' IA «» ^ iaJl S^ L.T . Crawford (1971) JjjijjT j (1972) 
Allen and Cohen (1969) o*f*.$j Allen (1964, 1968, 1970 a, 1970 b> 
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Allen andtijfj jlT j* JT ^yS \f .. Allen et aL (1968) aSUjjJI^ 
-4»lij •> •jJtj t Cooney and Allen (1974) ^Tj Jji^ Cooney (1973) 
oSiol jl&/^l jliil fj^^« L.J . ^vJjJlJI ixJl SjillaJ Allen et aL (1971) 
Katz (1957) ^JlT _, Coleman et aL (1966) 4*lij j Oil./" <>. JT *&»U Jb- 
£~£j_>_> Rogers and Beal (1958) J^j j^jjj Rogers (1962) jy>-jjj 
t.Jlj*- »Jd=£ 5*J olyil^c-! jj-^JI -j^cj . j> jjPjWilkerring (1952, 1956) 
Wilkin (1977) j<Jjj Havelock (1969) iijliUj* JT J ^J\ jJ> JUartl 
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. i •jjUJi-JiI OUIjJj B ^f^ Iff 4> Oljl-o'bl i-Ap Oi**-" >• (J* 1 kaJ J*\f 
JLyav»dl OL^I iijkJ *L«l£)l a^u1\ OUljjJl ^ U oU-ljOJl «Ja t-j\Jjj 

Ujt£ J5f$l oUIjJJIj t Jlill J-i- Jp pjiuJl Sjlj^ ji>dlj ti>j*Jl 
oUjjJIj c oUjLAl jTl^.a>-tjtoL5Ql tgjb-i -^ ^jLizJib i^U^ 
tfc* JU-I ^ IT t olji^ll jl oUj^I ^Jb-i ^ ^juiuJl ^y^dl iJUl 
. aLjw i^» J (j-^l Jr* 5^l*V *-l jp J 1 <*~»«* *»jja J* f^AUVl i-ljj J 

AiT if i >^Ji ^/JJi ^_bVi la* jp U.li s>; *i5Jj j^iJi iju JjUVj. 

ObU; iildl i^Ull t^iLllj jUxijII ,jv» Jp ^'q, Icj^ c £A*JA\ oUl>- 
^1 oUjall aj UuJ 1J jOi 4 « jL.:ApVI ol^-L^Nl » j oU>Al ^ d^Jl 
^^uu %i £jj>- 4>j . £*UI cS-iLLI «Ja •y ^oyJUl ■jjJLiJl j^«P J C-ff 

^^P *v j jp i^ ^aj t opJSj is£j&\ ^b'NI Ioa JJU=I *>*>-UlloVjUM 
Brittain (1970) um^HJ Carter et aL (1967) aSUjj ^jlS" <, *l» U 
.Faibisoff a»1»jj «~-»j^ij Faibisoff and Ely (1976) JJj lJjjvJj 

et aL (1973) 

#. i&f jdl ^ oir lii u j>- Jli j*^ jtT u> SiUVi il^-j Jj^jfi 
«t*r- ■j'j^r-H » j cSj&N ji$ j IH J^»jil 4Jl5CiJ^a7j . 'V a! i^oUjL. iu>- 

C-Pl Jll *>JtII y* «a*j . oUjU.1 jJU*« jLsil J-> l^, OjLdl LpjJI JJ 
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Jp SO^JlI Rosenberg (1967) £jojjj iJji _ Jkll J^ Jp _ l^JJ 

.Jl Allen and Gerstberger (1967) frj$~j?rj $ CS & Jc^ ^^ 

c 0!)\xill J>- i_i*lj^ -b~l Ojf^-ljJ l* "Up OUjLdl jJlv** jl~>-l (J 6^-J^il 

■«>-JS\ oL.jJUi.1 jp ij^Ji iljLJ b-iji ^a; 5JL^ Stal ^ «lo*JI JL- J 
oUjUl jJUa^ Jl&-\ jls J I ^iy Jp «.Lj . JJ j* Allen (1966) ^Jl 
<->j$l\ jJUails t ( sbiil ) Jjv jJl olS^i Jp ^L-t j£i>j T JLvi*, Oj^j il$o 
Jp c SiiJl OliV^j 5^1 OljL^I diB 0>v Jfe f c Vjl jLtiNl aJp ^Sj ^L. 
I^jUL JJI oUjUl JJ& jl«UlI :>U*i-.l tjJi. Jp jjJtll J ij^l j* li lc ijl 

: il)l Ji JjJ=>dl *>-j Jp c L^l j»j i jJl roj^ ^Vk ^L»jJI 
jJUail jL&M J 1*^1 If- «J» jUll ^Luill v>jJIj Jj^jll iJl£.} j* j£j _ Y 

OUjl*JJ l^ «-»* jwll ij^jJlj IfviijJ jt& if I JJ5J (J.W jjv; liy& iiL* — £ 
pf^yu ^»y.ll SJL^ (J T jLw AjX/ill ^pyJi Oj^X^il JaO liSjh j . obill L^oi; jpl 

. CjUjJULI CiljJ c£-H. j^ 1 ^ 4r*N V j^ 1 ^'jV^I J*W- u^ V *f? 
^1 OOjT JJ! .^UljaJl JJTI ^ SJp-Ij Soper (1972) jy* iSyrh 

iYA 
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tf! t SJUll ikf CJj LaU mJ Jfaf-jj OlS" ^JUI 015111 aJU» JS" J 4i OjJJL-i 

^ j& f. Ai\ fi t ii-Jill ^ ^>1 "«-£. J ft ' «Jd>l Vc*i J 11 *— j^ 
J*u cjJjU OlT Jll iuil £jl^ >U*4 J^U j>. ^11 aJp J^aJ-1 -jOl 
al r iJu-Vl -UU't ,jvi S^L. 4»Mp aj>-j 0lC| ^^ ,y>Ji\ Jij . L- J*joj 

V^i «>• ^ vyt j**** 11 ^ U& * i?M ^1 V u Jj^j 11 V&-b (j?^ 1 

•j* 5U» ^yJI la* l& oaS"tj uJj . * aLJJu.'i/l oNLVl il^JSJ US' iolll 

<^p J L. O^iiJil Jl/^l -£j*£ ■>• '/. «^ Jl>>- ii\ u£ Jl *J • \*rj* blr^M 
•y> iUIS" "/ Y1 ti'j* - 01 j t jjyiJj-JI ij^ii^tll oLIi2.ll ■j*-^ CJlS" j.y» 
tUlS" Jlf'sl oi* u* /• ^ ' ti' j**" O'j ' If- j*^i tP' Ol—jLI jjjL^t OLui« 

oir yr *i ^ip -^ j^ai j& j . v 1 ^ 1 v-^ <y ^ ^ ol ~^ ti 

IjjUcX-I ^ i-'jpt Jij . a, aLJJL-Vl O^LVl Cob jl US' ML. <_jyt jJUill 
OLcaU sJUfc j>T_ ; izj OL&-U •j» UjtP .Jp 4*y39*£JI -%^-Ucii ^JLviiJ ^jp ^» j*J 
. iv»U^I *f-t>U*Alj t ybJ ii jki UjJjJ JP- ^-«ai NlL«* 4-Jj»T iUIS" i^aijjl 

i5J?-l J \**frj tJUVl ■>• >jll Jp ,Jj>- c Av»l^l 4JLci« U>-^; (^11 aljll 
oL^Lll alf xf"!^- J 5JL1I Jl Oj^>«ju-II t^>- Jij . tviit ijjiJI oL^Lil 
. i L- J*JI Jp ^U- *>-y *>*£>y \*yr 01 t j Ll« SaliVI AijM^zt Ij5vi>- vl^>- 
c LvaiciJl o\pj*^I ja L. p^jj Ojliiai ^ yjj IjjUx«I j; '/^A iiU OlS' j 
,Sj~-+j\ /**-j olPj*il«aA Jic JJUi.-'ifl Jp t/» j=l-l uy. ^^U lit* jSj 1 j 
ijsaiJJI *f-Luic Ojliiyi t jox^iJi.l 01 t^T c iw-?a-ll l^*JJ ^1 i«-.jll ii5C« 
• V"J*c*i iP' 0>U«*-jll «JjL^» (£y*~A P-laJjl -y* ii^ll ^p ^>. 

^jlli J *l^"Vl Up Mooers (I960) j Jy . JJI Oii SaliVl iJj^ J.Ip Uf 
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J,Ull IJLL ,y>ycj ^JJI Zipf (1949) ^ \ <-A£ J ^ «^ y ^^.iJl iljJLJI J". 

ja Njl. djJ^ji U'Ij t u^l Aj*jib U *-• S*u£i J^Ui'! ^ <» j***J \)£ jiUdl 
,y c J&l Je- Jp ij^Jl OUIyC-NlT t t^jS^Jl ^b^J iJLiJIj aJU&NI 

. ( ^ui j-^i >;i ) oUjUi jjk" jTi^. ^ ^.ji- 

t fjUJl (J -w>l>-j 4J»-!iAJ.I <_!/> SjOi jo"l <!)j£j jloUjW.lLl'UJbL^ij^ 
*^J j . 5*JLJI «i.j*JI gJb iLj J S*USUlj Jp^l ^. Jjjl }Ui j^a; S*-U-l»- 
«il^»JI vr i ^ clj^J c-ilii a*j JLe-JI oUjUl oLa>- Ji*. Jbf tJli JiJ-l 
.jUalt IjJ i-JU; a»j jOJ l^J; ijJUll ijjjJl oj Ji . SjJ^ 1 ^^M £^r ti 
Jp ^ JJI ^_pJI jiSs U S^Ip l^ T>- c ijU-l ii-^ll ^It Jp J-ij^ll 
-y. j^LJl Jtf \^ t olj^. d«5b l»>tJ JJoU JJIj i ]&\ j\ ^\* UJtS'l 
Oij t l^^Ui-l jt iJWI Obj^l tJuiSi i*4j: ^ JJI i^lill Olp_^kJ.I- 
*\JUJI aUU-V SUjI >. 4?-U- fit* j- . IaOpj^ je- J^IT />U j j^il A1-. uy L. C-ili£ 

Smithonian Science Information ^LjUIf 1 OU^UJ) OUij—fi* **>jj> OliL» 

Exchange: 
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ot Ujt utj! if . v^V 1 ^M^ 1 o* s j? oUi ^ V" J 1 ^j^i «y 

c oU>Al jjU*. j^JLau Jl ^ Jf JJj Vj' t*Jj Ot >yM dUN^^I j, 

*M.jii jp-1 j** i^- 1 vJ 1 j* • iilJL, iU V*i ^ cf*. ^ oi * * i *- J i 1 '^-» 

J >U, ot ^ Vj .!«*-> ^ jt V: iH J? *—P ^ * ui-^' J 
JtfS-j Ot 4» VI OU>Ll jfl^. j* j*T j£i tfT j\ Ol^ll c£J^i til »j*JII 
« :l£1I Oi-I SjLii-i > J i V^ 1 til *j^ li » • j-iUall «i* OUIS^I £^- 
jaU. J-^-J 0JU4II j* i-JW U lil icL5ll J*a J Jt Ot {$s JB Ctf^dl ^ 
Salpj . «* jjU l^T jt 4S"jJll IfL^M t5i j o> ' ^ djJLi iP 1 *^L-^JUJLI 
IJaJl i_-u j&\ f\y p**}? i^fjJI jjp Olj^Sllj 4wai*£ll *l«Lii2Ll j-WaJ <jl U 
ilj^j W*Uj a^.%J\ ^\yi i^Ji OU-^I cJU J t cUjULl. jaUJL 
jaUall ^ jJit OjSj U 5aU 4^*^11 j;p Oljlill it t^t Oj-^il.tSjij . «l»Vl 

i.L.^1 cil^J: i*\£\ v«-Ll OU jail 04S"t Jij . <J*J*1 f C*^l j* Jl^Jl 
■-> Srs j£i\ u^JI iij^.j • > *->il oL.>AI oUa^ & J^ Cf (jWM J* 

.O^^l Jp ^ lj^ (I (^1-^1 ' C^^ ->**- <J^ ^ J - > OUU:i t ^- 
0» {fs m if- JJ5JI ^^ OjiyoVj c 1 Oij^l ^«J=U » i^-^i 1,,'t jbaltfu> , ilT^ 

. 't Nl c 4CUII OlV^l <>~ J^ '>»-«• «jt j^c >-T ^ liU j . > *iid 
v UJL.i jt £ilja» ^ >>*J T>- M.IT "WUis-l U5U>I Jp SjJiJI 0>licV 

jAj t a£JLSj i*J^I Ol^i; ot 0jJi« \f JlJ-JI OjLc ^i i prl*»ja OjjJb U 
^ SaUVl ^ . ^U 4-JI Oj^-b^. _>t OjJjjj UP U J^ S\ titst Oj^ 01 j^ff U 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



JB o}*£sll ^ oU>dl oUjO: v-bll ^j^l lJU Jl jliiVlj . ^>dl 
jf.*vsj" ■y aIjJNI -5j>«j: oU-o/1 t_Jlp J ii»Jb*J t JLJI IJLa J l^ULf 'j&V 
^bll >Ue! Tjltil ^ jLU i^^c Sjl^Vl ^ OjJjtJil £i ol IfTliil^ ojOII 
J aJ jj»-j V ^l&l 10* Ji. ol iiAOlJ y^Jb L. ±1U jj5L.^ U j_, . iu^l Jp 
Jjl jj ^ dii^j jjixU aLu- J jju ^.jJ^J iL-UL .Jai^jtl jl ^1 . ol~-Sll >_JIp 

£jj^\ ^ui^ far gi uyii jii i.wi IgiLii j j^i cjit u jj 

: Jbil _pjl Jp l^^JJ; ^jSCr t L. a*- Jl 5^1 

xjjw^tjj (JIaj l^i 4>u«lj Oblp «-^a] CJjSJ J»_j fji-j «-^U!l jJLi — \ 
<jt "b/ obUll oJU. t«sj «Ji^" Ol OUjUl ViJ JtJu -uli dJUS Jp j . oL-jLAl 

. JiJJ Lis j I jiS^i jl J^L^sM jj JLiUwJI ;»* j£ 

c isJbsM v^Vl ^l^-L^-l J. jjSi jT i^JL^il ^JUiuil iJ«Jbi j^c _ Y 
J& dllaT . ^ j!l JJ-r , £. ^.litjjj j«i- ol J^ljil >y&\ oUlx^ j^c if 
Jll dJU ^ iJttJb^" jJBj Jl I _^-t»i 61 v.ilS"^l JpL-j^/I a^l J c^JL o^UU 
i.a£l Jlk; ^.jj J} 1*U d_^-b£ a* —l lT c ^-ojJdb OjLUl IjJl r-tai 
^btf- JII oUjUl oUy *J»5b^l oUljaJl j^ til ,vij aij . -^j^JL. jSJb 

J* I* (J^ ■jjJUiluIl ^ £**• 4P^L- A-JJb JJUjJl « Af-'%fi » t£jkj— f 

iJUl «j^t c Jllll Jji- Jp Ailll j j5CiII^ aJL-ULI gj^. C^- ^ il^Ll 1 4V>U 
Jp ili.^11 j^tj « U^ljll » OUISL.1 oUjUl oUa^ yljXJ ot <jji- 1 
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firJvJ cA*j£ Sa;Lv jJUjJI J~*>ji v^J V*^ £>l»'l£»l dt *r^l i±JIS 

«!->- t IfU ■•jjJLAxJlI ^-ji; J ^15SJI ^^ of iIjUjUU oUj^ Jp — o 
oL.jl«lL (jiLUH t^uJ Jj5C 01 jcJu if c ijlj^i-Nl aiTjj U #jlS 01 Ji-L 
J* J^Jj . «w~-kU ,^ill t5_>=— i-' J*_? •jjJJiJlIj *lTJb JU»jNI Jp SjJiJI 

J. t OljjjJl tf IfTlpj** J Olj>Jll t_^£ Jp 4«£LLI ^jPf-i C U Alt ilJpT 

oU-L^I ^al ol OjT jJbV ily^/l ^T^T 01 JLi U «b$l j. ilL* _ "\ 

{O^ V J jvatfll y>lk» j^l j.j . j^ai j. l^TI Uj *U»U j. c ONI ^^v- 

ot dJLiNj . J^Uil ^T jL. Jp V a-yb-JI JUll 4jLJl Jp Tj\>I ^jk 
. !)U a; jUi l^ Ulc" <_ilyi U jjcJJii U TJIp Ai jJki ^t ^,141 J^i UOU -kU 

JjJjiJil JLJ U SjIp l^T OL.1 jjjl l yuu tJC^J^Jl t^j^-S/l jj^a^il y>lk« ^y 

*j-j> ,y dUi" jywj . £ju> 1 Ai - ^ i«il j 1 Jp J^y 'ilj . ^ Ip -t>-jj 4j jj>»^ L^ 
tiJs-V ^j^jj J Sa jtr! ^Ip *>-ji IjJ.jC it jiJuii^JI jOil ■> -U^f j^uil 

IJ* J iSj&\ J^a3l a>-j! j.j . JaiH Jjk Jp 4*J0) til* jC jl 01 o^j-iU 

L-ljjJl VJ L-1 Jik* ^j, 01 j* J»j^l OjSC U j.j . I4U J l^L. yTl 4JUk* 

. 4Jp jUpI L^ ijaibk <uj^3j (Jjjv^ 01 
iVT ( oUjUl fU-jl-l - YA /• ) 
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J* UiJt.1 Ji l^pl^t <_>!5b^l J* -ji-JUcJil OU ji ot 4j diiV 1^ . La «i»L. 
j jxi j, ,_JU- j» oL> ja oUjLAl oUj^ ^ a* U: jL* I; To>- ^ jJi 
J i> ^jlU- J->- 0* ^ Kj* ^1 u-i 1 ^ $ "ill . o*ljH cJjW J W> 

5jj*iL| i^vill «fc£jl Cf JJUi» Jit J *jSll 0* j£jb -AiyX J&j . ^U^JI 

JLL> oljly SGtl JI IjTjbl cf- o-Jj^'j oU>J.I oUa^ ^-^ cPJi ot 
. jUliU iijiat CJIT U: j Jj t 4»all Ji S^ii. OjSj o» oUl }i\ <J* 

iilT ilji Jp- OUjUl 4+X>- jjJ* dj^i ot ob-^l & j£ J ^j^j 

ji i jrti j* ou>Li >v ^ v t!-^ ^ ^- J • ^ bil oUU:i 

j,_, . j.LaM jjXkJLI jj*Jr o- 1 ^ 1 '. ^>** MS^ 1 ui- 1 ^ 1 J-**^ °-& 
Jl J_^i i\ OiJU-l ui-V 1 ™^ V^V 1 ^If^ 1 u- V^ fc^. u^ 11 
0u Js^Nl ^llir v^ 1 ^j^ 1 U JJ"* U ' ^ ' ^^ ° L " a " 1 & ^^ 
ilull U jj» tJl if . J^s f JW dttij oUt JI CJ>" JJI obrL^II 

ot v^l ^»=>*» tf-^V Cf^ u> dvr ,s l U ->>" tP 1 J - ^^ ^^ 

iljjtll U jy; Ji UU « OjJU-1 OjJJx~il In f Ji ,JJI oUiyb ijJ^I t*lll 
ot >Ucp^J JJ? U fcl*j • ^Mi* 11 »J* *>JJ **&$ obrL^^U v^ 11 
j^^ji UUll ^-VLi-ljW ji ojJJUI l^ uyi J\ okr^Vl 
Nl c-J L> ^yAl oU-L>-Nl ^ TjjSr ot JUi L. v^ 11 ^' u* ^ U 
^jJbLl J^ Jjl *j2JI oli c dBS Jpj - *J«iH o^V^^ 1 ^.>" li,1 Ji Ji; 
^* ^ J«ii L> u-. jJLI oU-L>-Nl dU JS« .*# ^ 5U >JI J i> ^1 
0>J U Jit j . UJUJ^ o*^ 1 ^ ^>*A ^ *"¥>• ^ U:i ^^' oUr-L^Vl 



tn 
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<j l-ui»- ^ jrAkvi Ja ojjjuy ^jji ^j* ou^i _, c out ji j_pdi 

j* l,> «-Jj*dl J j-ot cUkJU t «_i»>l liA ^Ij j^- -UL ilUj 

f < UjjJI oU-ja l9 ^jt -ck*-*. ^ U Jp ^71L Ul VI . jaI JI cij!l 

. OjJU-l OjJJx-ll ^> -dtu U ^U 4>-^j fey} oU>«Ll oUj>- jjjju 
oUjJI ^ oLjjoJIj «^J| ^ j, j, A J. diii Jp fls^/l ^ j\ ^ olT U j^ 
^1^1 4ib ^ O^JI la* JL. Ot VI - OjJU-IOjJLcJLI yp JJL : J!l 

• *r» V/ 11 ol^Ls-^l *ljj &*(£J iJUill oU-U^iM (\) 
■ £»Ut JI ^ Jj>c; <l JJI ^JU-I ^jl-cJLI oU-L^I (Y) 

oUbi. Jy .x* Uaio jpl oljlyiU'ojSj-L. Silpj ^^ j ^jy,, oU y, 

j* ^IUI dlli I,, jafa Jllj . 5JIp aiiC M jj JB ouyi yi j^. 
oUU:i 4*1 jj liSU j . oua^^ f ai ir M \J\ CJJ\ J JLi ^JJi j^^i 
c ^1 JI CJJI J ^.JJUI ^ \ jgJU-l OiJLcJLI ^u, J Jt: i^ t VjJ. 
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oyljll *V> UjJjj . ^Tt Soil \jj>CJ C)t -Jc- 61^ ^Jill 6^1 jU Ox 
-^'U^aI oLr JjJ^_> i oUa£l c5J?-| ^ S -^I u-*^ 1 J* 5 '' J*" «-^j*sR •jj./** 

^JUixJilj l*>\£-\ OUIjjJI Oil* j* <£j>-\ \£ Jr}\ J*- Ul yi\ **hj 
J!S"l ojj^> OJ*J m o\ <J»jU* ^ U j\y Ll (j^.j . IfJ-UaJ OUjJUll OUJlal 

CAJjJO i*»U^I U-UaJl OUiljjII jl 4-x-J.I OUj JJI Jp J^^ai-I -j$jr j 
Auerbach r\j>J\ <~~*}*j Atkin (1971) j&T ^ JT Jl>4 J ^jJsJJ 
c Barnes (1965) jJjkj c Barber (1966) ^jkj t Corporation (1965) 
y 3 ^ 3 ; Davis and Bailey (1964) ^j y^j Bates (1971) ^-loj 
; Lancaster (1974 a) J^&^j ; Ford (1973) jjjij i De Weese (1967) 
4*ljjj iijX-Llj^ Tobin (1974) ^JSj i Slater (1972) ^LJU, 

. Wood (1971) * j j Weinstock et al (1966) 



tn 
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01 ^e,j . oUjUl oUa>- ^ «Ijll «J»Y>!I jlUII isju*. Jp oNI *JU 

V oUjULI oOa Ji. ot V| t oUjUl oUi>- ^*-^; J^k, ^Ldil oUjULl 
U*JI a^UI ^ Ji^ll Jp i^-j N aJL JjiJI j£j \£jj . ei-SU U iyrj 

oUj»- c U J SjJjLl J.lj*ll -yjjjrjp ,J»^I v b£j| IJU J jCI jtfj 

^t V 4^ «,>! jJITj U&'l j& Jll ,^11 u ^ ii [^ ^j^ljU iljll 

t ilajl -^ IxpI u* j L*. Oj& ol ,/uLj t 4-vp ju* V Jb-I j Tju *Jli* j 
lil jjjJ-iuJ.1 £»ac «-jV J* 4~tfj oUjWLI ^Ui; JJS CjN\^-I oIjj; U i:U 
Jp *Jl Vi . il JJI ja f IkJI ^- J ^UVI iTjULl i>> ^1 tJLL c^l U 
4>-l j, of j& ty ^^ j itP ^ ^Ikll p^ 4j J«i ot j& UJT^ > Jl 
:>!>! £»M *UpI ^t lil U i.jUll U jj s^L.^1 j, * ol^V jJii 
SjOJjl yPa; ot U j&l! a>-j\>- & «s» p> *^> j «~w J* f IWI ot 4i.Ji^ 
^t'bl^j^. j*^ iJUl ij*vJl ^ £)\ Jp j . JJUI ^U-L^l ill^l Jp 
oUb^ j* 4^m ^IjJl p* J jjJLcJLI ^-U. j,. ^jUi^I *T jlill ^ a, 

t^j-ii Jp ^*^ i.a^ i f. , .. ,™ ^ Jii Jiii J ^ ju-i j* it t oUjUi 

tfj^* JJ*i Uji jOl ^ oj^ ot JuL <# c jjXiiJLI ^' JjjJI j\ ^yl\ 



iW 
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jl i^i^aJi ol — .jLI (^a^l, i^U^I oUa^l ^o>-i ^«; Jt*i . aJiJ.1 i^jji 
j£J oJiJll ujlji-Ll <>• *Jp jl^-l JJ» 4i]f <. -&. ij.jSU.1 iyvAs o>-l jt 

£.jLl ililjp-jjl <Jtbi l£^>.x. OjUJj i_itU; i_— 5* olSO: ^il j. j . ^wdl 

^•jli ifiJilj f-j^ill ^>- jj^ CJj -j-4 ^JjiuJll jJif 4iij U jlJ&a i_i*_fjj 
*NJa ^i-j^ ol t«U" a^JLil ^j . IjJ JjJLJlI a$=M 4stT (j;jl.j o.wdl S*$l 

,_U-ly i*i» ^5 ( fjjr"'^' JjW 1 ^ ) 5-^L^* <^>\j& (J^j ' f'j^ JP" SOs-lj 3^ 
•jjJLjfc.,.11 jlif ^lksij L« S^Ipj . JjyJl tj OUjUll ^gjlvwM i»-f* oJLgi t JiJl 

*ljl 'Jjt o^-yaJl Jij» '^J^ l* <J 'A^ ^* ' (^'"^J OUjpAl J,P jvjuII i»^C 
/•UaJl j^Ji; J i^jlTjlw jjP "thai I IfJtild /►f-IOs-j J} jl&l j* -Jj J-^ji Uj> 

Jp- (^JLiJ roj* ^j JU-JLI «*aa J -jj v L^aJdl rOji*l it-^ — Y 

ifA 
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. iJUlSLJI aj j^» J flkJl JLiJ — o 
jjJL&il ^ j;>i -SHI Jp SJUaAl S^yrl Ja^^LLP Jl£iT Jb-t JLis - *i 



\ 



. 5L*** oUjLJLI oUjl>- a-*-^" v'j^ £2*^ <-U (i^* 1 " ^* J**^ 1 ' <>* 

. «*Jbt ^jLI ^M J USUji 1 oU>Al £*»J 5JU-I ■UU^ljiL-JU^flj 

oiL. Jp JL»iw Itllii S^ULI tij^t J (IDS J« b\ ^fej . +£ f *kju. <-• 
JULI ii^Ulj ui/cu £>T fUkl JuL dJUT . VU&s-lj V. f^>' Jr— 11 a* 

in 
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c Cj 



,L — J 11 u- 4 J& ii < JtU J*- th u^* 11 a* * fr'y^l* ft- 4 * C*^ 
oL.ji*JJ jJU*l. j.1 J«JUUJI i_Jl& i-Ull oUlll jt ^o^jjl oL&Ll jL»l 

5J jj&N\ ol/Ull oOa J*i vl^ ^iULI Ja=Cl Jp Jj j&Jl uii. *li>V jy JSCJ 
dililil On -hi J3» J^i lc f UN ^IkJl *~*s dili Jbu ^ j . iijjjl oLilLl J* 

oa* <_i£-Vj o)j c ^Li.1 JaJ-l jlff-'Jitll t£J>-} »lJ£a£*lj aj a^>U^I a7U_jU* 
^Lll JJ-l jJp- JUoJ^II JLL« ^jlj^-j ol J c aJ (ijy **;jk i£' J*j olilLl 
t L^JU* L <L— »jll oUUj i_Jl$Jtl olilUj Ajv=>«<ill A»liL« *»• UUdi (J i» t /»^-' 
oU_^Ull oUak- JUoj^fl 4il£Vu ^4 vi~- lilii <Jp j^c* ^\l^J *&J\ U jj 

. &j&\ a-j^I jTl^ J^U ^ iVtAI i^j&-\ 

JfjJ^ij . *lkJ (5^1 « iSjliJl jj-^dl b ^ j Jj iDij 4 a^ApVI ot>-L»-^t 
jp oUI .jJ! oJU Ji. *l>>-i p*k* r/ ' i£j^ ^Ir*' ^^ u^* (^ ^ ' JE^ 
i-U^I Ol jl jill u ^o j* ji>«JI di!i > j JjU kit Nl . tjl^JI IJU ^ jJb- JltJ 
aJLK-51 OUjUI ^-4 Ipa-ljj -j£c j)l <3>JI ,>* ^l^»lj ' l»il^l J^. Jl' 

. SJLijJl Oljl^l ilkib 

: 5Jb!l JJUIL c oU>JlI oUJbi 

? OUUI JUa^ J IfliwJ *^jLl Jljll ^ U — \ 

J ^Ji i^.u^i oUjjsJi -jp !)Ui uV^cJi i-uj *>i£i oy^ai jp 



iiUI 



tt- 
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jL&^l 4*«L* *J> j oli i CjUjJULI aaJ»- fJJj (j aA& Jj*1I OUUI x*> j* (J jl 

^ iUp iiUj . ^jUcll J-!>U_, objjJJI t JtU J^ Jp _ JaiT 61 jL^Nl 
oU\>l j* jJ*1\ y .,,./>:, Ji£ ol U J*^ JIl iljll dtt; juj^" L. £& JJI J^JI 
objjjJl >L jLcj j^L* JIj»* **j> j J-* Jl oJ* j^jl ^j . 4i^>- **jll ^aM 
j» tjp. « ^j j^IULULIoj^J J jl oLL-A'l J -sljlilj* ^j^jjijl^l J— !jL^ 

8 jj^j 'Jsf i^jJ* 1 4*1* ■jo yi-J 61 iJu»!}U ii Jail «JA J-X* j> . -UbJ.1 jjf»^-l 

« JU. j^c iBJiT . U Os- Jl ^lii. ui»^^=^ l J*** Ob-I ^1 Jt d^- 1 j^Udl 
. oU^ J JbJbj- fs\ tf. tjLiSCJl ^ VJj %«i a UiJI a« 4i j« U OS" J? 61 ii^kJI 
aj^L Ipj If. a^ilJil ^IJil x-ljS i-lji ^ I^pLjI j^r J3l 4Jldl iL^yi ut 

Jp dJIij C Olpj-k. ^ U jjPj OMUL.J yjjb Ja 41*Jbt *^jLl -Ja-.jJl f\^uA 

Jl ^ci 4i*J^ ^.jll jj^JLl 61T lii L.JIU ji ii>JI «J^, ikjjil ^Stil 
c Ji 5-JJb ML. il^ll «_jyL jjJ^Ju-o U SjIp tjuiJ jLl 61 j* c SJb-lj 5— J* 
6j$J 61 c ML. Vj »i/I il^l .ys_, t L—jLu 5Ui ^hll il^il dJU <j^-> 

<i" (ij^l'l JjJaJl iIju iJaj . (ilij^l flC (I iljll Jbl I ip^*jtj A«L. Sjj^oJIj 

: l^Li ^ 
t iiaJ-l oVUll ^ dtp J Sijljll v^^ 1 C'blf^'Vli (fly iiJpl 0) 

. j<r ji^ji ^^i ^bNi j^. 

tH J" i5j*^l oL.>Al jTI^J NW-I j^ill j^UoV Jp «J»ydl (Y) 
. aUjJlI i^jj>^,\ oUt*Nl i^ji i»Ujt i*Jbt Jp. 

Oj^j'il Ji 4JI VI c 'M J>ll JJrt ^ Sjp^l ii>Jl «i* CJIT tc j j 
^^L.1 U lil J>-j i jtu. oUjk. jT^ J[*lJtA^I 6L>^iM ^-*>- (j t j5CJtl ^ 
g}& U Jp J^^J-I 6150: ^.^aJl ^ 6j^ J* a;1» c jT >l IJL* JL. J} *U»Vi 
oU>dl jT jl JUil J^ Jp jSCc il^>. s SattVL ^»UUI oUjUl j* a|J 
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jjis Ot JJj U'ij t otf Jt; of jiUll icUJ JU; ■>& ^ *'t ^p !>Ui li* 

tj j^j^l i»U"I j«Jj c UjtP *Us^lj oJUUJLl jiUoll jjflaj *S\y Cijll ** 
oIjLspVI ■y jS"\ y> L. Slpl^ tvLi ( JJj j . *uJbi /»* jll jjfJt-l OU^*l 

OjJJiJLl ^ku^ ^1 4iUb j «*-— UJLI t^j^iJlj JiJI c5j=-Al <j 0j& 61 j/uij 

l >p ^Ul Jy»iJI J UjA IT t iUScll 3JUi Ol jL»V J . dllS j ^ U V^ 1 

. iu£l j* JLSsJLI j^JLl oU£>l ^ jOi jift jteL-Vl U J^ Jl jiUll 
. \^j> Sali^ll cr -L5Lt2»j'Lii» jilyail »-aJjJ Jl 4»-U-l xJJIj illi <^iu j 

jlyiil ^ ij*** jlfl Jltjjl VJuiSj Jjt, i*»l£l Ol jljiil «UU CJlT If jj 
ijPj^i <2kil 4lt-$l dJt iiHi j&j . ci.ULll JU» j- 4-Ip J^i> 6t JJ* U ^Utt 
£>-U-l t50.j c l _iJt5cll J Jj»ZJI ^JUj c iJui&ll »-J^ a' ^-^ cfc. ^ 
^-Ut Jp oljIyiJl «i» Ju iUit ^, L. IJIpj . f Ikll iil J t/ «w^dl Jl 
t ^pLU Uyi\ X<i\ «_JU^fl ^ *JU 01T U j it ^1 . i ij--il Ot^idl i 
i-ljjJ t JtLI Jju- Jp i jCil ^ c i-J!sUl OUUI *^*>J mpL-I j^c U 
J SJtfUl SjJiil 4-.%>Vl oU-L^-Vli i&d\ OUUI JjJ 01 .V.LC...U 
V^>l oUrLs-Vl iJ>-t A^JUdll oUjUJI ^j . *iu>- ^jll gi&l 
J V j*^ ot ( i ifU-l iJljJI i ) JjiJLl »*ai| ilyt ^ jy JSCJ- 
t$ar UjLpjJ - J t^Lit j^-o U'ij c i_— *i IjJl i»-U-l ytj; JJI jiUallj \,U \zb\p-l 
a^l j j^p ^ >"^| ^j . jiBjIl o^j J ^y^oidlj JjvJJI Jl ir-U-l- 

t^jiJllj OUJkvallj >rlj» U »JLi t)t ^JLcJtL ^U-'l OLi-Vl j-^Up j* 

iiY 
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j.j t j&J Jj^li i^jJ.\ ,yJ> J*JT 01 ^ Jllj * ^^-vaidl tf «_— bl» 
0U-.VI Jp «-»M jA V 1 ^ 1 V^ 1 ^LljUJI J-^idl cJl^jII ^bJI o a> Oh 
^ jyt jt !Jt>.|j jp !A*ai c **»«* Jp 4*-«l«oll 4-pj^jLI 4lU^*V AJL&jj 

Dym ^j Hckford (1968) zjy£> & JS' ^r &> %» C-.J£«^-I Jllj 

OU^IIC^" ^ £*j OtL^I^JUcJil j* tJ^. $ cs^ < J^ 1 Jri-J* < 1967 a > 
.^'Ut*lj JISVI fir jks JJI JJtfjII j>. Alif ob-P-ti SjjIjJI ^twLl oljUlj 

&1 *^J i.j^UI aU'I .lljll Jp Jj*aJ-l *Jl£.J iijlaJI «Ja ^JlTj . lf-yj>£\ 
U t jJBjII ,Ju£& J Jj~ill (JI *>-l^-l iS-Jw Jp U *jv^l Jl? IT t SJJU 

JUiJ ^JUI «_>jL$l j . JUJU ^jSCai j-bJVl >J i^rj ^ I* j j« L^ 5l«ii 

.Jjj ^jjl ^\>VI <>. j02JI .j-ij ^IkJI ol^ -kJaidl Jt£ <tf JuLj 
V-L-^fl oljLu^NI 4jISS j* >jJI Jpj . ^IkJI o!5Uair i^LCl oljl^ijl 

JbJ^ Oi^. ^i* ' ^ ^Lil ^1 tjp ^-j^-^l f l& *J^- J* . V.-^ £•>! 
♦jjJU dlli iJJji j . <1^JIj ivstfl ^«UJI J yljS it J^u Jll CiUlSdVl dit 

^JLiJtl » aL-I^, jj £oJl OLU CJIT lii L..5jvii Lijt jjL lT . j^l^lil 
^•) jf oUi2i« Oj^j ol fj^i^ . *fp ajL» oUjLJil ^jUfli^-l "Uxo'Ijj f I g uiijlpl 
j!)Ui-l ci.jL.lj Uj^ «jLI oUUI >w.l^ ^Ui; ^11)11 Jp iJL. ^l^JI 

ar l 
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J^JT. « Oljj^. ^'tfT B jl c ^ 1&JI £^j jp OjJjLJlI Oj^jjLIj JiJl ^ 
■Ai 4il (£l c | 4*9 jyl. » Oljvjrjdl oJA OjS\J U UL>-li <■. JLP ^p ULJUlsf oJai 

<Jp iJsydl a*, VI ol^>JI ^ ^\ oUk, juj* <: ^LJil ^ dji "tf i>>» 
j£c ^» . v^j 51 Oli^ljll ^ if^. j£i J Ul>-I_, ^IkJl j^tt> JU 

. JuJsdl 4>-_, Jp U^Vl-l 4>-jT Jp Oydl Ow V! ol Jt^-Jl OU*»l>. JojJ- 
IflTl ^^^1 U^ ^U'i Silp Jviill J^ 4Jl» t Jvaill lu* j U^l <jl J~- iT, 
f UiJJ iuLk^Jl oltl^^l JSCiJj . jiUJiJ.1 oU^£ *UpI £. jJjll OjUdl. 
j^*dl Jwc-ll £*^il JJ& ^ju jLsil ^ OjVj . »lkJI lil l«-j c T Jr ^; » 
Jlpl J^l j^ olj JoV., . £*=*M la* i>«x-,l Jp Jjjdlj *lkJI isj^b 

. dlli ^^£.1 yr (. jjJst JU^ Jp f JJak s j| ^JLiJ -. j jc JJc3j ^ -UiJ4 
. JjiuLl Ai*5fil «_JL>- ^j* 4*~J«Jj (£JL&ji p-J^fi 1 ! jLi^l U<ajl ^JtJj idJIJS" 

^fvo Faibisoff and Ely (1976) ^[j «J»j jxj ^y> JT ^jUj _, . 3 jXll 
iJ_jLj iJU-l Ua^L. ^y. SlcJilj c iiJI ^*vai i^>U^I i^SJI i Ol^jdl » 
Cooper (1970) ^^T J^l^ dilaT . "brL^I j CUMULI oUa>- j^ -jiJLtfUil 

« JaJl ^t 1 ^lai.i-1 Listen and Schoene (1971) ■u»j"j 0>uJ rj*y 
VX Zimmerman (1977) oU^j LJ jJwajj . oUjLJtl oUl>- v*-^ J 
Martin and jT^J ^"jU j* JT apt dlUT . oU>Ll. & { ^^7 ^oli 5 JlSCit 
JU* jL»Vl J V^j J^ JII « -^.LcJll ,>lj>J J lc» 5U^ Parker U971) 

. ^iUl Ja^l Jp ^r jL-^i Jii f~4 

Hi 
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oySjtllj^i (Lancaster, 1978) j^T^bT J J-*^. •^iSUOt J Jj- 

Jf>* «>j* ,a » ^ (^ oT.-~.UlI 0* >V. *# f Cf> • &*& ^JJ ^ 
JJbJil JB Up' 0^- ot J& U Jp JuloU- 5>J *Ulb * S/iai ca&iil ^ 

. V jj&M V^ 1 J* ' iS" ut cJ^-> 

^lil jiJU j& f «tf t> * Jjjll J* ap>- Ih ^. J*M ^S* -tf 
JUS uNl- Ul . £-lj JUaJ Jp l^ >T Ja- ^ c JJUjJl Jl£iT ^«JL w 11 * 

t^jia-i jp c ijUi jjtjii t^Jb-i cjir u jj c iiuji juij j,di ^ £?A 

OlCj. j . yp £*WI f&i & Jbrji *!->■ Ji l*li- j < J*tl J* dUttl iiU 

J*aM ^j . W JjjJI Ji £rU-l JkJ ojjXJNI £Jli . 6j$&*f&\ Oja 
t ^ApVI Ul>* J>-T -y ONI l*~ jy j, JBjSttjM -y ^JiJIJJ W» >M £ of 
Ol >j)lI j c ^iUw-Vlj ouAScJI ijUj>- dlli J U t JJsJil J tjjJ&JV 
OlijjJtyiL-Ull oli^yLl, ^^-Nl oUl^j 4-^11 ^jUcJIj aJ^Ij t iilijNV 

ito 
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Jaill J* JUf^l aikx 'hjj* J^ail JtAI o£, otj « UT ;*ljai J,tf J<i 

I44J& j lr*l>-i j l^ Salrtllj I4JLS; j jS&jJI ilJlpJ LllSCi iiJ 4J-4I (rif ' J^ 
Ji JUC <tf_, *»lj!l J U J»y \£\j 1 Ol ^£1 _, £l»Jllj i^l^l oUUi-VXI 

^^ j* IT UJUJI OjpJI gJt; Ji aJ^>- ^ ;, C5JJI <>*> fUiJi k>Wj 

^UJIj ^\^-Mlj c^U»i!l ("ViJI y.lk.oUjS vl^- t JjSl j*-i)i J 
j£ij_> c UjjJU 4-JUII OlililTNl •J»SjJ3 ti; t 4fJUM OUUS'NI Jo I**-**- 
-O^f Tj* c UAJ\ iy»JI ^b; t-.UJL-l Jp j^JUJl ix-^Jl SjJi J* t j^-U 
4JLP J^U j* (Jiidl j*>«i d-»- c -u-U J ^1^-1 i»UJ *luUJ-l j^JUll iU3l 
t Jj!i Jpj . U jjt ^pi £-*- j. UJ vL-hJI oMj*- ^ 4a^ J& 1 £**dl 
ojo aij c 4*^jJI aJIjp aJ OjSj 61 ,^-JI JUjNI f Ik J JJ>- t^J <j& 4» 
^^Jlj t Lji- oju. Jil ol.jiai J* 1IU4* * jUf.)ll oloU- 5U flkil Jo 

. gjJtlU l,Jp J^-J-l ^>J J*UiS O^-i JjjJI Jp £jJaU Ul^i 

: &bl Jl ^1 JU^I £/&* 

<VrJj^b V^l Oljjkll Lt-Jj-x-lj f>JI ^j^li ^V 1 y V^Ji 
: 01 u*u Ji* 1 oUjLJ.1 j*-cl 1 -j . Jpj-JI J SjIp o*ilJ*c j*i Ai^i jr < yj 

. j-Uall «OA ^W>»-T JbljT (Y) ' 

m 
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.U-Jp BtochemJcaetBiophyaca-Acte &? ot JJ Sandoval (1976 b) 
if t \^iV fU- l^ti) i_i. LyS ^^jIpjI lUuc If***- .JbljT -A» JfcLl 

d^UU i.U J>- Jl Col* ^fcttl LU Jp g&yi Cij <>. ay. tgt tfjd U 0> 
^ Jp AiLJ Jp JiiU Cv«- ^* « **-5A* l J -t. ji Jr* 7. V J^i i5^l c**^ 
. *Jlu)l IJL» J \\\n ^U ytJ U «-W i^rly J Wl ^Ip J <-£ u£ 0^ 

si* j>o- j*i «_i^* Ashworth (1974) <-*j .jiT CoJI Jjj . UjJS ti^aft 
Chemical Abstracts Jl l^iysJ JJI oljiJ jJp Jp Tj>£pI ^JLtTy CjIpjJiU 

(MrA-r\VV)fc-n JjSllOjJU 

ol,yu.A CJUII OjJll 

Jjj]» Cij y„ jl* jfi>( IJL* ~*S\y <Jp 5>l» Jlu b\ Cfacmical Abstiacte tt 
itV 
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f j 11 J* J ■ ^ Wo 0>-l j f Ip j ^v*. £>Jj- J j^*i U £j*^f ^j ot <><c 
i^'y. pt-i "J 1 ol dJJ J cr^ JJ^i^ if j « oLjjjJl j» JJi ijul J& <;t j, 
c/ilUU «.u jk. j^-o t)I ijji ^MsJI JjU«iV U ^£c & « o^ULI aa* dJJ 
^Ilu 15JII £^U! J&: j . i jji ^ Yo Jp toj^. ^1 vUlJI Juf jl ^ *'li 

t Ol^Jill j^-p-I Jpt Jvaj jl £^jll lO* J ij-L.^1 OlijjjJI ^ ^-i- Jp 

^^ jl il^UI jil -pi j,. jl* li t 4*^" JU il-WJI c/bltfll iUJ Jl 

-^J 51 Jri^J ' Oljjjall ^y j^Jbt jUp Jp £*Wl ij^r 4^ U j£j %A 
J lljL&l _^ IJU- Lj c A^Jlill OlpjJJil Jp a^l ^ JUi j£ij dUi JJ^J 
*1>J Jj^SlWl ^-.U-l f Lio-I lfc» ^. Jll c ijli-l itUVl OUbi tfJb-i 

^y aI^I ,ju J.jJI J^liJI JW jt ^jOl ,y Ai\ j>j tfji.] iKi* liL*j 
.«1ULa I/- 5Ui t jfS\ SUp Jl jilll 4jf b' Jp J*ii> : ^li. ^jUBj il»JI ^ J-r L. 
^j . ^JJLI Jlpl l^J&A J U j^ j 5JU11 fJti jju aj ol^.N J-j J*>1» «>* 
■u*Jl c)j_ f i*j U &>• jj: Jp 3jJ l y» jj^itJl am* ja UL 4»Jl; ^jtjJI jo- Sjjj JjI j; 
Roistacher^JJb-jjjJ jjvJ |£»c ytiJI J ^tdl oNa*. ibjlt jU*$l JjljT j* 
V.*^ u^. (* Wi MVi flp aJH« oo» Sodometry iU cifc oii (1978) 

■^ >"1 ^Ltj! ^ jji ^juii hj^j . -U aJu. n ^ jlrT yjj ji^ji jj-i 

j^il SJ*i lj^» *l 1 Z«VI Uju <^j>«JI jZ& ^jji 5 ijl^l OljjkJI Jf»»J Jp SjiU 

■y j ii» oUjLt* ■y <i> j»Jl »0a 4Jp J*iiJ U «1j i 4j J Ji 6j^ t$ JJI cJ_jll j 

*V> j^i :Nj . ^JUII J^jJL tLJ^tUL-jl c U^l c u^V>l *^> Ji Ji> 

{e[j c L*Jb-j c^UjjjJl Jp l>ui« Ot.ltf J JjJ*- JT iZ-y* Jp (jwwjJ-l 

• V*J' Jl* 1 JUwVI OljJ J} \ J && 

ji^iij 4J\ji ijJiSvj ju>) 4*j; iu^ SiUj ^i «jJi& j^y .duos' 

JjIjL \^>-j . oU yLu U iJ" «^Jt U IS} jujjJ ot «jJl5iU ^Sj.. Cil jjfhdjj 
4 ^ii'il S j*lt jU-ty J Silijll j^aJ ^b-VI oJl<Jj jJti L. ^o- ^ JS - 

iiA 
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Jili* Chemical Absbacte il Jp J^aJ-l j£Jll ,y OlT \\t* ^ J»- 

r o • • Ji i,Jp Jj**u «j«Ji<; c-*&ji ja ^ wv ^ U J ut < I j^. f jV>a > y 

*U-£jl jt *L, jull j Z*&cL\ ijyJI J ill j^tfl JL-ji. «iJjl 4*1 .> . TjVja 

; Wo fi* Tj^ no,«v Jl m*. fUfjVja u,*y <>. sjbdli obVjIi J 

De Gennaro jjbf t5i jS'i J»j . JJsJLI J ilJU Otal j ti» jJ>- jlasi'l j* _> 
Inorganlca Chemica Acta aU Jp J^^LI j^JlI j* OlT i'T (1977) 
Jl vl^i-j' J» l|> dj*±-\ <-iJl& ul ^1 W« f Ip T/tfji Y1 JjU* oL=£j| 
. '/. A* i UjU» Silj vi c$t < \ W« f IpT jtfja Yr« 

J #111 (^ Oil* oJIp vUJj 4j«Ju <L*Ltll OU-jJall ^ _>U*«I C-«iJjl ^2Jj 
jU*»I ^ J* ^L-i Jp Lui» t J^cii aU)I -JJULf IfJ jjUii A ^pl 5 jviJI c; «i 
Psychological Abstracts Jl j*-. «* jl JlSi . */l • JLJ c iLJLl, «jjl 

•i^ip^j . ^ °»vr ^ip f jVjj \ * * Jl ^ w f '«* T/^ y • j* Juil j-*- jp 

*|JU- OlJj^ jtflJ^T i U ijJcM Jp i»L>jiT J I^Ip J^J-1 ijpj ,y JJ-I Ji \e>- 
Jp j2>cj i U IUaj c oJLa jJSjJI CiljiJI d^U-.y. Ao • ^ j v*^' cr**i ur*"^ 

jjUS ijlllll OlPjJall jU-ti t ^.Ut Vj 4J Jal^ ^l^.el^Vli . <j^tV» 

JUl>JI i^t uij . J«i oL£ll j Vi UyljJ j^r^j Jji is$f VIt^ "J^ 1 

^jfl/u OU&*! ijJ>- 7?j\>- OUj-Wil 0.1a ^^sjw £-?&' c)T Jl jU*»jl J j*I«mU 

j«j J jijj^ii oiri jiii ji oilai ciri j^i ^j* t ijuw oLj^jji jitii j 

^ Ji> cij y. J j . otuil olTljlil jJU J a*> *iUj *J«j 
li]j . i»5i i^j^JI oL£ll J Vi iilSi >"^l oUjjJll Jp jjiJI U j5j:V 

# ■ 

Jp JjvaA-l jy* ^ J»Ui5 dllJlj j c S jj2iJl OliCLl JjW j,p l^jj^J *»j»l!W 
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c U jjp ^ Jp t ti £»S jl ^Ij c <L.Uil ^J^l Jp TiJS" t>\>| JUaJ JJI 
oiyi> J4jj . i£jil J* Tj\>1 Jj^^i. j£i, ^b'Vl o^a*r ^LSjVl j, 

J ^bVi o^j*. c*i-ji wt j mv u?Ip 6k i* <;» Jp ^iwJi ^b^li 

. Jaii "/ \ YjV V*^ 

Jj^u 4»l!& U.IJI ^Jb^ll Jp J^*" JII ^M oJ* Jp JUaJ JII ol^Al j 
ioj- O^JOu: JOljJ Ir'UI^ 0i» liAj . iit& iUUll tfJi/Sfl Jp UJ 

«Ujj oiij^-oii t jii^ii j^ ^l j*us vi^iJi v'jJ* at ^1 

£— *"jt WY j m<> tflp Ok L. *t J* Jjb oUL Jp Dunn et aL (1972) 
iau-^u *£ jl \,jj t 7.\ * V V"*i «5j^' <^->«Jl Ol^i ■y. i^£* 0A(3Ui}ii««jZ* 
SJjJJLlo'iUVI ^ V^. cffJJl ^lijJI <j <7.VA i-Jo JJ^Hj il^UJpJUlVl 
Baumol and Marcus (1973) ^-jS'jUj J^jij^JT J lit Jij . Jm* / V« 

j£i> j^I SjIj J L.IT o^SCill oOi jl>^II J^^l Jjjb JJ-1 jJLjj 
i_pjl *Jb' ^LjaJL lsJM JMScLI #lfccjl j^»bp *;*>- J tSLLl Jp JJj^JU 

j- SiUNI ^y c*-lit JJI ^Ul -kC! Jp ^U-jL-^l JiJj AjjjSlJ'yi oL'Ut 

( -J^pcJL* JlCij JaJI oJU ^ SiUNI (JdJl^J C<aiiit JiJ j . oJLa OUUl X*fi>\j* 
J ^U 50i jjilil ia^l^jp i1j»JI iJU 1 ^ljxu.1 oullSj CJB" V^V» flp J* 
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^Ijrt-Nl IJ^ ^bUl JUaJ^fl «JJl& C**~A ■& TELENET CJLfc J*> 
^iUll i2=Ul Jp JUalVl aaISj jJL_^s£ Bibliographic Retrieval Services 

(pUH C^JI <Jull&] j& 4,'Ji «JJU»I Jji- JjU* t^Uiftl J\ CUUI JL^I Jl 
«3^ dBij i TjVji r,o j Tj^ji Y,o oh U C jl jj ot jilil Ja^l J* 
■^ jS jJp J* C^jj U \*\ jTJij ^ ^ yftj ) J&U *l^i jVjU^l «JuIl£j 
UljjJi oljli^H 5pU» «JJ15sJj ti^JI Jji~* -uk i£JUI CijJlj ( J>JI OtJLP 
TjVji \o ^ oJtdl J^>. JjlL. dlS* lil L. aJU- J J>-j . ^JiU.1 Ja^l £>■ 
dt ^c jiULl JttHl Jp jb-l j)l i»JI *^l tf& JVrl ott JUri} SpU j£j 

. Tj¥j3 A,o • j 6,V0 Ju U £jl jj 

,>. %i V& J»T iliUl JU^I^. ,3* j^f ^ jiULI JJll Jp Sili^b 

<~£JlI «J»j»j Jp Chemical Abstracts SI jjiyi . £j.Ul1 JjJ Jl »l^ 

tsJUl Ci Jl J IJL» c JjlJdlj Ol>-Vl «jJl& O^Ij^-TjN ji i • • * J*&n m 

i Jit jl Oljilja SjJLp jilil Ja^l Jp jJU OliUI JU* j>> tL^Alf-*? .Jftl&I 

*~&i Jp jJsj . pjJait j&ji *i^. tf j&>, aJw JJrt OjSj j» i^t o**- J 

5 jtt. vl>Jl a<JSj J«f ^J ^jJAl jJUaJJ t>- «l^ aJU 1 i ♦ • t5>f 01 
OUUI JUal>» OjiP J5j . ^ilAl JaJ^I Jp OUUI JUffj* J ^L>JI iU5cJ 

jiU*. jm Sili^l obiUal yiUI -LW Jp JU^NI Urjlj^" ■> Vjj^^ 1 

j\,Ju*I aJIJi* (_Jk3 f-^Jail OUIJI Jlv»^ J* oJli^lli 5 tj»i>- t^" OUjLJLI 

*jUji>- Ut . Jj2~ t5jx-j J.! a>-ljll iL>J\ ielSc; Jj>H U\T ijuJl SaliNl 
Jp oUUl jl^I^. ^ SiliY. JiSi ^-iCJI Ji>V"ij j^ 1 ^' J*^ 1 J* 1 ^jL-l/l 
^ Jp JijsJU jSli) TiV>i ^1 I^LJISj ot if 1 iJUill SiUNl -,Jii *ia!l j ^U 

tff> 
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oliL-II jot ^ jJ-I j t oUjJUll j^Uw S^t} ^ji jj*-^ Jl Oil a» jilil 

,J»Jl& jj.ii*. Ji CoT tT C tJ^lJI OaLl J 4, jilj^ ^JUI jJLSlI ,jJCj OjwvJi 

oUjiUll jjU** ^ SiliVl (j^j* 01 jf-iJlj jd* 1 ^ t>*-> * -^ j*^ J^*"2 SattVl 

JrT jjAJtr jT Mi JjjJI J«= iVLUl J!sU ^ Sils^l ^yj iSJ&U j&V ti» 

yjj Ij . Lx£l\ OLLJ1 j* dlli jjpj t SjU-VIj i-^lj -*ijj3l i£*« cj 
JwM J Vi 41,. oiUVI j *o jjj J_#l i$>ill ^bi'V 1 £.'» d 0N» J>- i^ll 

( \ j£i ) JUartM Sj ji Oljki J* ija>- JT J iixj.1 *IJ£,I-Ij ^1 ji*i 

jSCi J ^j^dl ,>• 5L*U oLSC Jibb-Ml Ji5i iJ*^ iiaJ-l 0l>-Ml v^JUt 
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J j>Tai> Ujj aj£a J JLL. Jp Jj^J-I yjp d*-L j£j 4*. ^ ^Jfo 
cOUJI) ^p t J^U»VI Jp SJUjW jjp ^k j t oljjkJI oJa ji«J «J*j-.j . J jl* 
J-* Jll oL-jll j Skifll ^ j&\ J* ClJ j j^JVI J5Ui; JJ&I JUM 

• OjjJI J* ^LUI J^U <>• ONI^ 

« jjJT Jjkj JL&I f aic-j Ot Y • • • f Ip j^JWI d^Ul 4Plku-L 0j& «j^-.j 

cJ»Udl Jj olilil jIjpJ Jj t jJliLL ilkil 4lt-^ll ^ oli>l jp ^ii^ft 
Jll oU&VI j, JJU >UiJ ju-jJI J,ull ilic Jiidl dj& ij^j .. OUjll ^ 

j^iftii^j-udi^ jn^is^ij, ^ j* ctir-jtb^ c j*oTo& 

•a* Jp u*adl &yj\ y jjs oT if < cJj * J J gib' <>. ijUU r yi J 
i-»> ^^aJI y mJ 4 ^ ^js o^_, . JUdl Jp tit «J& J^ ol /" JULt 

Jp i^ULI Aj^-JW ol^l oT IT . oljjjdl JU^j oL^I .l^i U-.r 
ibT <**. J** tj^- Sjjudl vi»L.>dl il^^ ^-Ul dfli j U t ^Ul JaA 
£-* ot oJjLI 4Plku*L o^ i^. < JSfl -lJp ^ If J&, jj> yjjdl jjjlijl. 
J fe-bU iiUI y .jUdl ^ i^JLl ol jliVI jt J jIjO-I _,t oUUTill 0ji >- J. 

oi-r^ 1 i^J Jp J*** ^ 4it 5j_^. jp Lj.| j ^^ l*X* «jJ>JJ ^j 

^J ^ l Ok j!l ^ JJ» Jjp Jp 4vi j«j C Xfi-j j;P Ai jk l <^JI IJA J 
*fJi f '• *>** J -jf-4- ^kil OLULl Js-T Jp AX.J1I A^y^jJI 4JUL. J^ ^1 £~J 

f j^ s^ jr j j t y i j^.jjj ^,jl- jji ou>a ^jlc ir c ^j— Jp 

. ^Jl Jp Jlaj 4,^ l^\y, <_j j^tli 

tor 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



*^\J\ oU&JlI c5J>-| Jl -JUjJj dlli JUj *^i f t ifjJLI Sj^JLI Jp IjJtl jT 
T>L. OjC 0t JjSlI ^JtiB ^j . JiJ, J&JVI objjJl i^J^l J& Jl jt 

f-ljc^l oUljjJ>-Jd!Ja?'. Smithsonian Science Information Exchange 
oliJL. Jp jJttjll Jl£it ^ U j^j ij-lJJl oll^ljllj jjjULlj oU-j>^/lj 
i^tfl oUUl Xo\ja J -S^dl ^y; y j. Jl\ jjjtell J~~J if < aJjj&JI 

*lu*i t 5JU-I OlijjjJi CjUj*^ S>L. oliL JU*I^« 0j& £^>- t-ij^» 
IT ... IJiSUj t ojl>l JUdV j>T, c U~M\ AyJM, ^^ odL. iiU b& 
uJ&pj Oi^l C« ^VUJVI £♦*- ^ ^ • W >i~J <3j- ^^1 V^ ^ 
t jiULI Ja^l J* ^>-ldLI <>v£il *bT <y> 5U» lo» . tjjj&Jl jij^r^t-jj-j 
J!l V j^j 1 ' ^UM »l*Ui. oUjjIy-j c aJVI i«ldlj aIjJJLI oUl^rb 
ju*i^ 4?-t J c/tfuii c5J>-i J^» ^j . uy&ii til jiJ 1 *^ 1 Vf y "^ J^* 

« SSily: » cJ^j <£>3 US O jbrl Ji illAl U* 61 ^^Jl *-tU ol/U» 
Jj-I Ji tfi ji I* ^1 ol jl> J iUdl J U jJ-l oljUp'bl Jt? Vj . ^btt 

•ifi? ^1 J* si* ^V: ' **• *TJ* *yj J^J J*" 7 ^ Roistacher (1978) 
f J; *l jSB ^c IT t 5Jb- Jp SiU JT ,y ijUNl jlJi. J^-J it i«bll 5 Jf>-^ 

m 
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*iji ouj>. ji&t ja j£a iJu Oj^j «j»^j t -jp j^vaJ-i ,jdi&, tff^sCai 
jp t auij i^. vj 551 * £»i*ji*J JudVi £ji ouj>. UJ j^ c*y* ut 

V>^ ctft* a+)£ i^jll ijibJI oUUl ju*!^ Jp sjloJLI j t yiUI J*D 

ouyS J oUk&JI J Uljjll oljliVl Jp *£pVI JI iiUVbj . JLeJLV 
jH-fcJLI •'if > Jjjj; Jp Jus^l dJI cAa&'^J. ijj*. i jjiSjIi, ^jjJa-U 

J^ 31 c^O • W*" Jj-J-I «-JJl£j U.&JI ^^11 £& a.j}UI CiUjUIj: 

^5Uc-lj Jj^fl tfj&JI ^fcVl oui^- jp i ^Ul jjUII I j^U o»Jy^ jlj 
dfc ju. ij-U. ilt* a^j Jj . ^UlI Ibtl Jp j^l oUL* ^ ^- ^ 
^ c£*. u "b « W*" J" j^UiU «li o^lill OUUI o*.^, « Jit 8 4*jbd 
JjU. i^ldl jiUail tf^itj 4*>l£l V •^^ l ol*^ ob- SUUi. dJJi ^ 
Ir'U- jilk; Jll aljLl i, " d ii^ t ijj$l oUUI JL^I^ JjKb*. JU U 

t ^LJL « Ioa ^j . oL-jLl ad,. L^lill oUUI x^lj^ Jjli. c flkJL 
iflS jXj 4»j . JJcull Ua^ <Jj^ JJ| dJ| Jy ^ib: ^ j^Ij ^sy tf^. 



too 
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-sjijjii oijU^i j^j 4& iiiar . ju-i J i^j; a^j hjji\ v*^ 

£1~&m\ t^J «c£c IT . juj Li yi 4>-U-l jpjc jtji -o i^U oliL. J i£>^t 
*i> tft ,y.tfl Jj^JNl oJll «J^i& ^jO* <j^ . tic aJjjJI olilLl 
^T IT t J^ly UjJ\ oUill oUlSCl 45>" uilll Ijla iL* oUl^l 6t i!itVj 

a, Jii»i LP 5Ui a*»UH tfUU* <>• SiliNl 4>y ,^11 d^-UI JLidl J4&., 
aJlp 4*UI Oj*j (J)j«i OlilLl oJa aaiuJ 1 \h\j . OliL* jj* 4a— i' jl oJ^Uj 

jjfjjCto OUliTj 4PjJail ije>-jLl Olji^ll J^ U> jjPj OLljJ-l_j Olp.j-.jUj 
^ys. j*^ J I 4juJLI (iliNI 1 «^jA«*' Oj-JLJl t)jl>-UI £*j «->j?»J - *Jj^ 

oU-jLli 4>tfl oUjLJLI jaU^ Jl**»l£l oliltl J» OjLcu £«?- 1 oUjULl 

. <Ujf*-J A^U^I *f UUJI4JP 

j» i jji iivii t jJULJ Ja£l Jp jl>-l *l j>-i £A\ 0* 0j& »->j-j li* 
& IT . oUjUl >V. 0^1 u^Lu^^lj *^Mj udjl^^ 1 £• « ^r> 
. s^iil c^UJLI j* j^J V-ik. Ji^ 1 J* J* ^J- * «sS- w ^'jj^I » 
jjpj i^-jJI JUJVI 6k SjkA ^a ti\ Jl tf* j? ^ ^lj>3l «J* 6ti ^j 

VJ Ulj i jjlsll ikiJ^I j oU£l j>. 4*aJI.0y J«i^l» fUiill LU jS^a u»^-^ 
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•y JbjLI l>\i[ J5t>- ^ \^J- (j y£~Z C*j* OUjJWl Jp J^yJ-l ^f 
Jp J^vJ-l ^<Ul j, c?vJi Js^-. 4iT IT . jJtULI Ja^l Jp JUaJ^I OlCi 

Oi^Ul j- jj jll jy ^ oYifl aUj, fcl^a J,B JSCi J <J_#I ^^l 
JT > 8 j& Ait ^ 5U* Ua . >U* <j V'jJS^M OL-W f Lj&aJ J| 
jj^UJl jUyaJ £jj of Bamford (1973) Jjji.1 4**» j tT j c£jiy>«=N jj*!*^ 

J!iUl«.lj Jiij dl>>-l tJuJt£j J J^pJU ^liil JP jL~i tJj*- oVlyaj^l^ 

cri'jj f lj OB a* J^ J>j*^ Ut* !>L_*i ojjL; J * ^•L'Sf 
a*^ 1 ^M JiJiJfJlTcjUMJ •^l J jl t _iJ J ll Van Dam and Bice (1971) 
J* J* « ol^Jl j^ , U Jl^l 5j ty ^Ip Jj . o»jll J <>-dl y>Ui- 

J* >'* ) Jjj *" V^ 1 J^> V ^^ ^»j5l J * V 1 ^ 1 ^" J* <*LU» 
l^j if t 5j-U>| oljjULl jt Jb^Ul ^j . (YasaM, 1975 Jlill J^ 
OL-Jll ^ oVl iiU OT IT ; ^^Jl j?\ J siiT Price (1975) ^1^ 
Jo* . OlTyJl J*b o^L.I>l J j^l J* <JUi;j Vj L^f| |JU JocuJ Jll 
jjjJl to, IT c Jj jSCJl j£i J tj, j»dl g oL jjjjl B ^ jj| 3^ ^ jj^ 
O^cj . ^Itl OUUI LP3 ^Ql ±£\ J* JU)II ^ Jp ju*j ou,lli ^ 
U^^J t^aJI go^l ^Up ^ ^ty f jj| ^Oi ^ ^t iJL. j^t ^ j^j V 

cri 1 ^J* 4 O^SCiAl ^^io ij*^ ^ > J\ J* j t (Lancaster, 1978 Ju\ ) 

- JJ-I Jp ts^/o-j U l^j ^iJU 
: ij#& 
'6jj*>£&- >i ^r^V a. J j ^o OV ^l>c- UJI J ai J^ ilu* ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



«1>- J 3JUS1 a^J oSlI j£j . £&\ Ioa J Jj^l Ji ;u-U- £]U 0/; Jj 

ONI cii'j . JjjJI J* ^k. icUl Vj^I J-jJ W. ^LWI J djj£N\ 
VI t o^ll oiA Sp^UI Jl£ity ^. v ^- JlUj. o-jjKJVI CULM jupIj* 
^JiJI «JU1I ^to UJii . dUN j i_i*>1 IJU jjto iJs^-j . ju, l^Jk J* 1 l^T 

Jj>dl jio Ji^-i t i; J: j£jy\ olilLI ^JJ J& J^jL, -^JLisJLl ij* ab ;• 



l»A 
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3 — a^Jtl 
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. &\&i\ jJi iiiij iLilT *1T OLJL.^1 <Jp iU-Nl Jtf Ot tu^ ■> . ,s>\>- j£ij 

<iU- tij . <Ji jll «-^^J »__--tIjV 4^hj Jlj- l$T iUJL-l ■jOl J* 4it ^i 

. 4i«~J (SJijl j^-y gw Jtj— jjf il^-Vf >JJ i5 j^t jSU* _> it jt jjS J\j! 

• Ji ' ji'j^ 4>* uLr^' J i£:>U-l iBi <£-*>* 

John Martyn 

Aslib R and D Department 
36 Bedford Row 
London WC 1R 4JH 
UNITED KINGDOM 

? ^S JUj j>$\ &J.\ byk Ja _ \ 



.jSCJjJI j.j^ J ^iBadran et aL (1977) tflte (.) 
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V Q- aU*A. OULi *UaPi j?-y jO □ 

JT J i.tjU «^_, fry ) ? *t ji^ll «a* j>» S>sU jt 5JU-1 SjUNI *>-j\ j> 
Q *"dJ^ <tl>-l i»a>- ifJUSl — | 



? i»a£l oJU 0^5b jy. jOp ii t ^jT^. l^.ai ijt*- iWU-1 iu>- jj-uTjCiJ 
dLLf- 30p vd-y 5 ^ 1 **?) d? f* ' fjO* W**** £*-• j £■* ^^^ cf^ J^ 5 

fojtJLk OlUU^I ©J* «_JjJ . f ali J Vbj" £*Ujl«LI ^a* j oUa£l ^T 



MY 
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-\ -t 

_Y -Y 

-r -r 

_© -* 

? fob j mj»I j jJI oUjlJLI oUj>- f_oS J Uy ^Ti j^fi £^ ( ik^ ~&jA 
g 4^1 jT A-iill jiUll ^i* j*\& is£& ^V 1 a* ^-J 11 ^ ~ * 

Q ( J^uaJI i«J» ^ J ) *JLidl Jtf J-uiJ — i 

j-n \vu»<a£ j£\ jjULvflil Akst J«>- — * 

D liHjJ >^ (> - U =" U iA^J 11 »->~^ f ^ tV" 1 ~ C 

Q V'jj" ^^?«- J W Si >r -k?*' ^I* 1 j^I i>* J d !A' U^j — "** 
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"/v^jtsi Zv-vi /yo-a\ /a.-Yn y.Yo j>Jt>-J 

D D D D D ^LjjoH-t 

D D D D D^^iJ^A^-^ 

iJafeJI JJ»«J CrJ^M j-jJIj isytoii j*^.i JWi £_£& J ^ U— \Y 
* vyrft Vj^ 1 ^Ok-Jll ■»l*** t l Job j**Jl 0>sl*a; oNUM ^1 J — U 

Q ( dJIUi ■>• uii ) u*Vj J*' cSj&" £&>! ^ ^1 £-U!l j&d 
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D Jj Jj3l o^l>^ JJ^j" jlr^l d - *- 
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v r 



a d yoUjCuj* 

: ,^21 ^lj jJI tSj^JI i^-b'l; ( JljjJI ^^1-1 ) «Juyd» 



* r 



a □ i$>^ j&it j jiUJi - *-» 

^^ J ^ Jl !sW ^t a» <j-^M J fjd. iil jLtl ot airf Ja - Yr 

O D OLj jJI J jiLflll _ \ 

Q □ i5^ J^ J jiUJI - «j 

X^j iSjj-c m {\&ji\ J "5W *t«-^ «■*» a*j^ 1 £■** j*. ^* Ji * 1 J* — ** 
Ua J* £*kNI ^y Ovi J jt tf j^ll JjJkH ^pIjjJI ^j&ll gb^l tf j5» 

mi 
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J^* <y J*» « i&k Y * -> T Yr J ™ ^J- 11 J* ^V 1 CJir ls i- ** 

J* ULH S jlii J| 5Ui tfit Ji ^jr^ *yrj <tf <> Jju U ilU Ja _ Y1 

? ^aJL J IjJp UUJI Sal j j\ Lr\ jjjl jJUjflf 

tfj&ft £fcVI icj-y- Ja 5U .JUJI fcb j J! ^-Ta^/I ^j, J* _ Y V 

v a ^ □ 

^j4ij Jp ULR 3iU j J* ^JCjj^l *J< JL. Jo, U lit* J* _ YA 

Y 0jldl ^y ^ j jl tft ^-^1 ^.U jj olT J* _ Y1 
^D ^ D 

D D (05L,*dl J^- ^ ) 

41V 
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f uL J l^ Sili^flj i^ljjil oU>ll Jp J^l 
Q D D O *-** VjJ ^Ipj^jI ^jSj ;jjjb>- 

O D D D *f« V jj c»Ipj-»j» 

□ ODD •VJij-J 

U D D D ipljJHjWjB^bH 

S-iJudl i^ljjll ol^jJLI ilap} — j 
O D D D ouui 

Q D □ D **'jJ» »M*>LI <y jjjufcii 

a d a a **bj» ji* j v. ^usvi o& 

D D D D ^^^id + ^jAjiatoGJA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



OUUi JJUJ ^fi\ jjJjS yz-J _ ^ 

D D D □ 5iUl 

fry ) tfj-*i ^>* J^-ii 
D ODD (UjbJbc 

5ia. vjJH vbj» i^iB" « spIjjH J ouyuu ^i r ikJi ^u j* ^ 

*Q ^D 



^ D f D 

11* 
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u- yr^ 1 jytiji Jj>- U*UI J, j obUfell _,f vUJ OlM* it J*? _ y ft 



OLi-^^uM^,^ 

iLUjjijt^jaH 

, : . &~*jU 

a^aJl 



tv* 
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C#> quj*$\ anil CiLu^kjjj TS^H 

aUwVI jji jjjS ) 4pI J jH J SjJp!)U SJb*dl y ill iJalt ^JLf ijPj Jp *b 

j/* -;L* *lj>-V i.jSJI jjiIjuJI j-Cj^Jl oi£l 259 (h) iJJ&\ J* M\ 
t£j>-T Jij . -Jdl *lj>-V t OUjjUll JaJ J jjv^ivwJ.1 ■>• u&\j <e-\jj\ <j 
t)LL-Vl Jp JUaJ'4«lj3 *\j>\ f dlUT . ATjlill JjJI ^ j>T jJp Jp ^ju^, 

ObjsA i-lj3 C-j^t «iWS* . UJ; 4/»j«r'SU O^jUjU SJb-jj t ^IjjJIj 

: gJlsJl 

it jp 5^» .1 J» S (J-iuJLl 0"ilt»-l{ J*ai 6 M^tJl JjJllI t^Jl^- ^y i*\>-j 



. jCiij^l ^jH^^jBadran et aL (1977) ^5^ (.) 
IV* 
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-r<- f^-i 5^J JfU, ^1 UjUpU J^l 4UJLI V» o- oVl ^ j»* Jl U4 
Jl ^-U^fl J dBS ^..j c JWI ^jUl Jp ^ ^Lb-V^ i^ljjji ouyJH 
J-i U iJ^I ^ ilu jii t diii ^ . j^ ^ jtalj ^^jl, su>> 

otjUall iU^ij ^Ui ^^ iBi ^ ; u -^ ^j^j jjgj, ^j -^ 
Up olT \£ J*iit Sj^, ^1 Jjti. J rfj ai ^p| jJ I| ^^ ^y ^j 

t olj^kll 8 Ja Jt. JJd l^. f u> J\j jJbi Jp ^-^l ^.U j. A? dlUT 
•jUpL JjjJI j* ^op J ^.j^j, dJJi j^ iT t JjjJI OjWl jlty J i^\^j 

ot>Ux. f M: JJI JjaJl U*. J jjLcp^I A^,^ . c jj^ji SjCa tiku Uy. 

4^JJ OUJ ^ J jjJI «JL*cJ U Jji; 4, J^LJjVI U> dt ^-j^-SU Jj^l iV^Jl 

J\^l aTji U ijil 3^11 ^ *»Uj . JJcJil J iil&l o>- Oj- UjLI oJIa 

OUUl -W^ SU-j I Jl^^U 4>ljjll JJUjU IjUaAi jlol ^j i ^ bll JjJll 

^ iPjJili oUaiii o^' T>; ) ^-i j Jik; Jp 4u s^uvi ^^i j^j_, t tw 

itUl Jp UU *Vt. ^ iu^l 01 IT 4 ^*^ Syl-ji. j^ ^^1 /^ J^Udb 

. v-bll gjj^ g.UjJl jliil JliiUVl U» ( ^Ul 

j^i aVjIi ^ ^^j 4 u - ^ 1 ^y. **A ot vi*Ji jjji ^^ - r 

ipljjl! OU^JIL £lb'VI ^y (jr— >Cj 3^Pj ^ 4*LL ^j J,jt ^j jJj ^ 

oLv^vJ JjaJI tjjsJtl Jp L» T j«j •jlspl i .4«U» j tit Jih U*1j c i^jJ 
^UjJJ Oj& ot >sJLI ^ 4;» dli^j . ApIjjJIj iop^U sa^di ^1 Ui^. 



tVY 
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61 <^ UJi t dii Jpj . ^.l; jJI. j aTjUtl JjjJl Ji*, j 5JJUII S>JI ^ 
Up?>U sa^LI ^1 sjfc* Jj ^ ^^b ^-Ulj JUI f l>bU JU-I ^^JLI 

V. £.Wj Jj^I ^>->l jijltf ^Jl A^bdL! ^jljll ^ Ja-J jjT? Afrj ji^l 

■•c^JS'JJ 

ujiui ^^i ovi^-i di^y tfj3 tSi v^ 1 ^M 1 Ok <yj>- *■ 
i* ja 15^1 i^tsv UiiCii audi oUi ^if ii j3i iijan Jjjji ^ *jiv 

. SfjliLl (5j1mJ: Afljjjjt 4 ipljjllj 

**&* 01 IT i ^-jjf'Sl £-,^ J iT ^1 ^l J UjLspIj Ujjij v.-blj 
. *1&AI «0a JJ- ialUl i,j/4\ J»j jl l^j; 4pIjj!I_, iap^I Sa>^l fty 

J* o^l J>- ^Ijjllj hJ&M Sj»JlI ^1 *Ji> Jj4 ^. U*, ojTji- n 
J oUUl a^,^ ^5U 5-j^Ji ( ^u.1 ^.i ^ jtj j i- jUll i«s J u ) 

j m oiaa Ut u jj c ^j£i\ jj* j uijii ts^ai 6ioa dus Jp ^j ^ 

JWII &JJ 3l oU^SL • jUciV T>j , sbtr jSXisr^ SlaJ- T> - v 
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S^lj j ■>» ?>■> |f U Jkzi\ •y 4jli t t)Sfl J>- 4^ SiliNI ■> JjlJtJI J jj*ai 

s jUJj ajjj-i j^T j *yi 4;Pijjii ou^uii jjjjj J jjjj *yt t «_,*- J ail* 

ipljjllj iip^U «J>d.l ^1 aAcj> Jdf ot ti>- oL-jll j. 4j! V| . JsJii fcyj* 
V t^i <^ iS*M' *^-*j" ci jU^jfl JjJt»«d 3JU*fc»- i-L-> J^J Jp Sjct If-JJ 
J^- ^ tiU^JL £1^1 JLf ^LJ)I ^ij^L 4USJI iV.^V 1 JH 1 ^ 1 Sli? i 

. £11 j^Vl OljJ 

J 4>LAl S/sLj Ojj Jj4 4-^fl J it* j^fc*. Jjall jj^, j iib»— A 
J ai^cJLl iiilll Jl Uil oWII j- l^rJH A^bLl ijljll _>j*»» y> j 1 o*J**^ 

. owi sL-ij, i*\js j,ia *Ks. ■, gjjJLi 4i£t j «i»uui ju*j- J i1*jj 

SblT U-U gjJJLI J5JJI J«L a^-T j» olili&l Jl *»-U-l Jl iiU^V^ ,Jl * 

. ol jUVI oJLa Jp jirfV 
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Sjf^ll AZmJ' \aj C <£ifl <^- APljjSlj iJP^ SJbdll f^M 4*k- 47j*»L-l 

c 5a*dl if$l i}^,y \*jJ>j apIjjIIj 4jJp5U sa^dil ^1 i*k* olaS J£>-l 

Val <*$£* ja JS"' o$*5 (!)Ij Ojv»jjj i tr »ji? -, 3l *j^* ^-»«-M Ji^ JjJi 
^Vb *Up^1 JjJJIj V*U ^IM 1 a* U J^-> « **\j$J V^ '-^l 
S*tt ti^^^^Sl^^j JLS j/ll 4^>l jijkJ 4-J5UI ajljll jjji 

ovu j t^ajjcii ^ i5JjLsdi ^j^ji ^v 1 u* y^ tM < ° u y J ^"J* 

ik-.ljj S*ljiU Jili j£i Jj f^k. jSCi J tv-tu Oj£j d~£ i apIjjII 
Jp J*Jlc dJJS jJ*i jjijd: 1 Otj t jA\l\ is^l Jp J>JJ o-Ul g*ccrf9l 
iUJilj . *Up^!I JjOB 5>dtl oy^ll j Ji. U ^^SU V ai ^KA 1 -M 3 
«ilj>dl Jl >JI Jiij . JJWI SU-jU olj>; 4J >J 15JJI Jsill ^ J^l 
U'Ij t 8-Jb- j ^ js*$l JjJS jfjA 5J jL«* V UjL^li iJlill il?-Jll J Sjbsll 

.tJJUJI lift J c jkll JUJ <tf apIjjIIj AjJIpSU SJbJil ^1 iJiJtj^oCj . 4-uJLI 

J.&JI f l J3VI <V jp j~JI 3U- J i ob^l ^j Jp 6j^ 6t- Y 
oa^Ll f% &&. ^i- ot t l>pi\ jjljll jJ^i sjlx=LI oLVjII c^V j. 

JLs-jdJ iJjaJI Uidl IfTyl Jll o^L>«Jll JlSCil Jl v^sll Vbj^l *f^' 

<ujbV^t4i.ir sjbcdii oLVjii o^>-a. 4ji« .il 4j dii*y ^ . ^luai 

JU»^ 4Jwd tg.ailfl JJ-I L)\p«J v'j" ■* ■X^-' V j*^ tSJW-^ijW J — V 
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C&. <# < v 1 ^ ^L.a>- v ^ Jitt ^JJl cijJI J j . oUJbClj ^l^L 
^ b b sJ* g.><X J* J**J it ( *x>$\ & \*jJ> g OjUJli c iJiLJI 
Jp J*JI IfXc IT t oliUI a^y: £lo!>U i.j^Ul i^U-l ^.| ^Jl J^cJ ^j 
J*Cl Jp oUUI a^ ^ s^liNl J^. ji^ olpj^illj olCill gjjtf 
^ l^-irt *l^, ) ^LUSI VijJ j i,j5U| ^i ^ ^ ^jjjT t ^Ull 

i«i£a 'J j c oYii 4k-ij, s*i^ jjuji i^isCi j i cuyi x^ cbux-i 

^ 4& SiUi ^1 JJ^J dlJi j t oui&llj cJoJlyadl Tj>; }s\ V JL.T ^Ul 

V^j3l oliUlCJL ^Ul j£jJl j^j; s JJjV i U,t ^ IT t .j^i 

*** ^i ^ljSi* <J <^1 £ Nt Jp ^y Uii i *• fett^l ^jiujr pUJj5U 
^•J^UI ^i-UL' £*IjJI !>U* Oj> JJI oysil dJU; £. iVp'Jl oljjliil *lj>-i 

cua:i aUjp j £ j d jjt o^jodi oJU .y^/y ^>. t ouui ju^i^ j^Ui-V 

. ^Ikll j^Lp ^*>- J «jJl&)l ^ jUi jst ti.^Jbdl oOa jj ot^ t %,» 4XU3I 

<y**j <>• "j 1 $ o^Uull |coi; j^u- jj^ gy8\ j^-U-i ot Tjl>- J*; _ n 
^J- bJi» dfli ^j . 4l£ill aJU JJ- Uvilj 5U. i^l ^ ^^ bst VI c JjJJI 
jij Jp i>ll Sj^-^l ^ Ujjpj l^ ipljjllj iJU&J SJbdll ^1 iJi> 
•iBS J tc c ti»jll «->j> uc-^ %CJLI J>JI1 i-lja .1^)1 i.j!AJI ijljll 
J 4l£ill ai^. ^^1 -y JUjll 4~ryj c OUlll 5iJ*x* O^l ilJp| 4J1^»1 
. S^jO^I iJNl iVr^l oUlSC) ^lai.iu-1 c5jj>- ^JU jjJUSj t t-jjJdl wlji 



iVI 
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£s i 5Jatall 6j& tP*» ^e- a> « ^ u " ^" ^-A 1 s^ * *j**- - v 

.ouyi 

*1_>1VI J oL_^» *>-lj; Jii jTIJLl diW ^pi\ sa^Ul f.oSj ^i 
5,U<J yT -jS *l J s r l jSJ: dJIaS" . i._£Wl ^b;)ll oUji— j Ol^ljLl 

. -Jdl IJL» Ji. 4Ji wr Jj U t-ft J t <_>j jlajl £+ 
yvjj t cOUuM j^l j* 6i« *\PV^i JJ*-^' ^^J JUuVl J-- <>w>d — ^ 

•J*- (J* -5 s " J* J** U* 5i j'jM J 1 "^ 1 u*-^^ ot ijl>-Nl 5^1 oOa JiL j^C _, 

0!JU>dlj c O^JjJ jl olj*Ju -y jj-idl jT^» iI^jl. U i^»Ltl oljlk^^ll^- 
^-SUijjf^l jjilJ jt 4p|>jI1j iJip^J 2j>«dl ^1 4*^ Ji^J ol ts ^y — \ • 

, fj* _/?J|l JUaJl J»Uvi) t iji** £fi^J • *»b"" OUISJ JUc- ojjj^j t^j &)? 

1YY 
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hjjjj> oU^I ^^i t ^/| ^_op UjUpI i^iidU ^jJj'Vl t>~S SUIaM 
i^ ^ uMi t;T Vi c 4JU-I o-l j^l Jfc J l^j- UJUj ^Cc V ajT djju fc^jj 

fJLr^ J*^ 1 tf-l-JI f!PVl jJ* jCl IS},, . ^JLidl c i_^»l £* j aJU-^ j? 

. aJUI oUI>lV» Sib j J* dUi jji 



iVA 
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4 JiJ-NJfJ 
U,JJ\ ^ ci-^AJ 80* c)t VI t oL-LL-Vl Jp a JU ^^ j. libs ^-J 
: 5J' JJ u* 5 ->Ml J»U"Tj.SiliVI c^JU i-ljjJ I^pUI ■}&: Jll sjlp-^JI ioil 

Parkinson's Disease and Belated Disorders; Citations from the 
literature. 

Ljyd\ ,y juv -oi» t £-i j jit; jp tif £jj 3 jx*s u\jj\ «oa cjit a j. 

._>.«_> SU-jfl ailio Jij . ijji iiyaj 5^1 -^ U> Uj VfL* SiU^II t^JL. Jp 
. - .Jsll lift *l j^-| Jp ijWiJI ,y>\yhi ijj&\ 0«*LI £. jLSjV 

Slkll Jp dL'ly*, ilc-l 4*>-l^ db* j^-ji tJli IJLLj . f Usai, jUjVi icli 
& dili j-i •J> J j LJ} SlkJl jjj <l lilj . £>LL^I f £ Ut I^IpIj ?3JlI 

.JUjVIa/Uo- 
ay oTj t ^-jll aL-^fl ^ l^ «_^f jjfo ^ dJLiJ j£ oi j^j 

. Ji^II <J»j>1! J olj^JI iSlk j 6LL-VI 
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.4»UJ1Jp 



DUJu-VIj Olj-jJl iiUaj «il»jl j^y 

Prof. F.W. Lancaster, 
Graduate Sch. of Library Science, 
University of Illinois 
URBANA, ILLINOIS 61§01 



MjAj fSi\-\ 



(jJ>-)i5>-»-<» D 



i^ll^l \ Y 
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fouy. a ^Jiy D ^jjdi •/ D 

f'-i D 

fi-t n 

M=Y Q 
£j»-l upU* = o □ *Jjli.j>t-T=Y q 

□ 
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cjtf" ^jui iuJi ^ o*ij;=r □ isJUi axJi ^ £i*i;=r q 

0) 

(Y) 

(0 



Parkinson's Disease and Related .: J»0LL-VlU» JUIjjfldJJC.) 
Disorders; Citations from the Literature. 



*AY 
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f=\ p 

: Ir'Ujj ajf V t oUjOII *i* OL j*-j* i >u i i>Nl CJlT ty- v ^ \ 

0) 
(Y) 
(V) 
<*) 
(*) 

ijsai-Y a 
t cjt ^ u i^jji •y. o jjui ^ a jp r _ »- \ y 

a 
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iaii k~*A J>-lJU CJ- Sa j\ jll Ol jli^JI *Jb*aS = Y Q 

J**^ t£j& £&I p* J»«i«j U ihUU-V Slatf JJIjjII «0a Jp dl5v»- l> _ \« 

fcJL i^t Ola = \ Q 
Sa jJL* 3*^1 Ola = T Q 

? di-ut*u T^sl. •au^ J^il ^JWI 

OijJI Sab j Jl Oat - ^ Q 

J» jaJU J^ij £~*j ij* Aii 1 1» jIjLa* fjo^t- ^ Oat — Y □ 

Ci j £» <JmJi U jIJa* J iJuJia { y>\*£-\ <},[ Oat — Y* Q 

J**u ^Jp cSj& 5^1 -^ Jtta-o U dJtd»U-i Jp / ^t <il jjli i>lT J» _ \ V 

■fcj»JL. jCli j cjT leULi yfT dlit jij; - \ □ 
. u a*- Jitai >rt di-t ytis = y □ 
dtsu j t was at jj o^ l* l»ai J^*T c«w»t u» dL-t j*&i = r o 
. di.\>ij T^jl, "iiwi j^s au, it dsypy 4it ^ yvi jp tfSfi dtt ^ 

aTtsll J jt i Gf&^&jk pp Salij'J ,1^, t jTJij jjt ^« t □ 

. U*^ l^\ Ola oVU> Pl*^ »0p y> 



iAl 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Y*-n = o «-Y = Y □ 

'/.Vo^^-^i /:^<il/Y« = Y □ 

'/. Yo j '/. o » ^v, U ^jl jj 4j«L aitlT = Y □ 
7. V j 7. Vo Ou I* £jl j^> «-*» *^^" = V D 
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? yi f^-jJi ,j^l>^ vbj 51 u* *e-*^ *b»% ***■ J* - t YY 

^=* D 
N=Y Q 

j^> ^1 J*t c jjji*. £j*y Ay ONU* ^V iCJLSJI jUp^I Jl l«J 

D 

^N I J^U c £#*. <JJ jL oNli. jp tt^ fcjtfl 3l ap^ 1 Ji ii*t- j *j* f - »-Y Y 

■ v^aiT^^ 

D 

V ^Jjll LU J &£& 7^j\ 4*-*L yp a^l dt& 

^ a 
^=y a 

.l^Lw CjIpjJw _^jt . jiUdl el* jTi ^>-jU i ^t; » a;1>-VI CJlT lil- ^Yr 
. « £JL}\ yc^i\ j j\ i oUliSJtT » oIpjJJlI j* Ofci 3j! f N 

0) 
00 
(V) 

(t) 
<•) 

? ( ^.tj^ji Y 3 o . ) &yj&\j& (yj u^>j 

*A"\ 
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^=Y a 
l>-TjVji r • ■>>**- J = Y n 

? iJljjJI aJ* J «jJ jLl oUT ^ J^«J J* - Y« 

flL>-t=Y Q 

? tiijii our jj? u ijilu' j»T ^^j ot aJ'j j" A J» - vn 

!iU;jst=Y □ 

i \jpjky J* JJI Jl JaS-UlU fc'tt JLf aJI jjil J 4>-jJU 3IU* JT «^£ — YV 

M=y n 



iAV 
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J** < 5 J^1 J*~ £-*■ sj JH OUj^jll ^j^j as IS CJJI 01 ^j*. lil _ Y Y 

? U\jJ\ *J\ ^u; Jl ^ £ ot dliJU ^ 

-*&J5t=\ D 
iUiJit-Y a 

*V. ' *^ WS* jt W& <*> jt >yi jjJl jrl>i 3i> j>J* o& > - 1^ 

^-i D 
*-y D 

^-> D 

. ijLLi; j^s ot ^1^1 ou j^- ji « jc, » iu-^i cj»r \i\ - v r • 

^=^ D 
n=y D 

J OLL-Vli iSi^. Olj^JI SilL a j j^jli c i/ii h\^\ CJ\S" \h[- l jf\ 
«il*"l aUJu-l Jl ^J, Ot 0l>JI Slk, J^» j ^JOJ ^ . tij, jj^^J J^. 

. JUj'Vl icV5 <^ 

i*l>*mJ j^-jj 1 1^ jt aji jjii «jia ^JUaj ^^t ti»Ui>.^. dJLjj cjit i3»i- rr 
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